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ADVERTISEMENT 

TO  THE  NINTH  EDITION. 


The  first  four  Editions  of  "  Quain's  Elements  of  Anatomy " 
i^'ere  the  work  of  the  late  Dr.  Jones  Quain ;  and  it  has  heen  deemed 
advisable  still  to  retain  the  title  by  which  the  book  has  been  so  long 
known,  notwithstanding  that  in  passing  throngh  the  sncceeding 
four  Editions,  and  that  which  now  appears,  it  has  undergone 
alterations  so  extensive  and  fundamental  that  little  of  the  original 
text  now  remains. 

Of  tliese  later  Editions,  the  fifth  was  brought  out  under  the 
editorship  of  Professor  Bichard  Quain  and  Dr.  Sharpey ;  the  sixth 
was  edited  by  Dr.  Sharpey  and  Professor  Ellis ;  the  seventh  by  Dr. 
Sharpey  and  Dr.  Allen  Thomson,  in  association  with  Professor 
Cleland;  and  the  eighth  by  Dr.  Sharpey,  Dr.  Thomson,  and 
Mr.  Schafer. 

In  this  Ninth  Edition  the  whole  work  has  been  subjected  to  a 
thorough  revision,  and  such  additions  and  improvements  have 
been  introduced  as  seemed  necessary,  without  materially  altering 
its  form. 

In  the  First  Volume,  the  revision  of  which  has  been  carried  out 
by  Professor  Thane,  the  figures  of  the  Blood-vessels  have  been 
coloured,  and  a  Chapter  has  been  added  on  Superficial  and  Topo- 
graphical Anatomy,  in  the  compilation  of  which  the  Editor  has  had 
the  assistance  of  Mr.  K.  J.  Godlee,  M.B.,  M.S.  Lond.  In  the 
Second  Volume,  the  revision  of  the  greater  part,  comprehending  the 
Histology  and  the  Special  Anatomy  of  the  Viscera,  is  the  work  of 


Tiu  ADVERTISEMENT. 

Mr.  Schiifer,  and  the  remaining  part,  or  that  on  Embryology,  of 
Dr.  Thomson.  Very  considerable  changes  have  been  made  in 
the  departments  of  Histology,  the  Central  Nervous  System, 
and  Embryology.  In  connection  with  his  part  of  the  work, 
Mr.  Schafer  desires  to  acknowledge  the  assistance  he  has  received 
from  the  systematic  works  of  Henle,  Lnschka,  W.  Kranse,  and 
Schwalbe,  and  from  Klein's  "Atlas  of  Histology,"  and  Ranvier's 
"  Traite  technique  d'histologie."  And  Dr.  Thomson  has  to  ac- 
knowledge his  obligations  to  the  new  edition  of  Kolliker*s 
*'  Entwicklungsgeschichte,"  to  His*8  "  Anatomie  Menschlicher 
Embryonen,"  and  to  the  "Comparative  Embryology"  of  the 
lamented  F.  M.  Balfour. 

A  considerable  number  of  new  figures  have  been  introduced  into 
the  present  Edition,  some  having  been  substituted  for  former  ones 
now  withdrawn,  others  added  as  new  illustrations.  They  are 
partly  from  original  drawings,  and  partly  electrotype  copies  of 
figures  in  other  published  works,  for  their  courtesy  in  allowing 
copies  of  which  the  Editors  have  to  thank  the  respective  Authors 
and  Publishers. 

October,  1882. 
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ELEMENTS   OF   ANATOMY. 


INTEODUCTION. 


Oljeet  of  Anatomy. — ^The  object  of  Anatomy,  in  its  most  extended 
sense,  is  to  ascertain  and  make  known  the  Stmctore  of  Organised  Bodies. 
Bat  the  science  is  divided  into  departments  according  to  its  subjects ; 
such  as,  Hnman  Anatomy,  in  which,  as  in  the  present  wori^  the  stmo- 
tnre  of  man  forms  the  principal  subject ;  Comparative  Anatomy,  com- 
prehending, as  a  whole  or  in  varions  subdivisions,  tiie  study  of  the 
structure  of  different  animals  ;  and  Y^etable  Anatomy,  comprehending 
the  investigation  of  the  structure  of  plants. 

Orgmiis  and  Textures. — On  examining  the  structure  of  an  or- 
ganised body,  we  find  that  it  is  made  up  of  members  or  organs,  by 
means  of  which  its  functions  are  executed,  such  as  the  root,  stem 
and  leaves  of  a  nlant,  and  the  heart,  brain,  stomach  and  limbs  of  an 
animal;  and  fiutner,  that  these  organs  are  themselves  made  up  of 
certain  constituent  materials  named  tissues  or  textures,  such  as  the 
cellular,  woody,  and  vascular  tissues  of  the  vegetable,  or  the  osseous, 
muscular,  connective,  vascular,  nervous,  and  other  tissues,  which  form 
the  animal  organs. 

Most  of  the  tissues  occur  in  more  than  one  organ,  and  some  of  them 
indeed,  as  the  connective  and  vascular,  in  nearly  all,  so  that  a  multitude 
of  organs,  and  these  greatly  diversified,  are  constructed  out  of  a  small 
number  of  constituent  tissues  ;  and  parts  of  the  body,  differing  widely 
in  form,  construction,  and  uses,  may  agree  in  the  nature  of  their  com- 
ponent materials.  Again,  as  the  same  tissue  possesses  the  same 
essential  characters  in  whatever  organ  or  region  it  is  found,  it  is  obvious 
that  the  structure  and  properties  of  each  tissue  may  be  made  the 
subject  of  investigation  apart  from  the  organs  into  whose  formation  it 
enters. 

_  General  and  DescriptiTe  Anatomy. — The  foregoing  considera- 
tions have  led  to  the  subdivision  of  anatomy  into  two  branches,  the 
one  of  which,  under  the  name  of  "  General "  or  "  Textural "  Anatomy, 
or  **  Histology,**  treats  of  the  minute  structure  of  the  component 
tissues  of  the  body  ;  the  other,  named  "  Special "  or  "  Descriptive  " 
Anatomy,  treats  of  its  several  organs,  members,  and  r^ons,  describing 
the  outward  form  and  internal  structure  of  the  parts,  their  relative 
situation  and  mutual  connection,  and  the  successive  conditions  which 
th^  present  in  the  progress  of  their  formation  or  development. 
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Descriptive  Anatomy  may  be  treated  of  in  two  methodfl ;  viz.,  the 
Systematic  and  tlie  TopographimL 

In  the  first  or  Systeaintic  Anatomy,  the  several  organs  and  parts  of 
t!ie  body  are  considered  in  a  eyetematic  order,  according  to  tbeir 
Btrnctnrc,  their  connecticn  with  each  other,  and  their  relation  to  the 
purposes  of  Hfe ;  while  in  the  see^^nd,  or  Topoojrapliical  Anatomy, 
the  parts  are  described  in  the  order  of  their  position  or  association  m 
any  region  of  the  body.  The  first  method  is  best  adapted  for  the 
elementary  and  complete  study  of  the  structure  of  organs,  the  second  is 
more  immediately  useful  in  the  study  of  particular  regions  in  their 
relation  to  medicine  and  aur^fcry.  The  object  of  the  present  work 
lacing  mainly  to  serve  as  a  guide  for  systematic  study,  the  topographical 
details  will  for  the  most  part  be  included  under  and  combined  T^ith  the 
general  description  of  organs,  and  only  some  of  the  more  important 
regions  will  receive  separate  notice. 

The  description  of  any  organ  embraces  the  consideration  of  its  form, 
size,  position^  connection  and  texture  ;  the  whole  of  these  constituting 
the  anatomy  of  the  organ.  The  adult  or  fully  formed  condition  of  the 
body  is  commonly  assumed  as  the  subject  of  this  description  ;  but  it  is 
obvious  that  a  consideration  of  the  structure  of  the  iMdy  and  its  organs 
in  different  stages  of  Hfe  is  required  to  render  the  knowledge  of  their 
anatomy  complete.  To  the  description  of  the  origin  and  formation  of 
organs  in  the  embryo,  a  special  chapter  will  be  devoted  in  this  work, 
nnier  the  name  of  Emhnjologkal  Anatomtj  or  Faiktl  Development,  while 
the  more  advanced  changes  of  growth  vdll  be  described  along  with  the 
Systematic  Anatomy, 

The  stndy  of  anatomy  may  be  viewed  in  two  different  aspects  ;  viz., 
the  Physiological  ond  the  Morphological*  In  the  former,  anatomy 
supplies  the  materials  relating  to  structure  from  which  an  explanation 
is  sought  of  the  uses  or  functions  of  organs  by  the  physiologist ;  and 
for  this  pm-pose  the  study  of  Textural  Anatomy  is  of  particular  service. 
In  its  Moi-phological  aspect,  Descriptive  Anatomy  investigates  and 
combines  the  facts  relating  to  the  structure  and  relations  of  organs,  from 
which  may  he  deduced  general  principles  as  to  the  constmction  of  the 
human  hody  or  that  of  animals.  In  the  determination  of  these  general 
principles,  or  laws  of  Morphology,  it  is  necessary  to  combine  the  know- 
ledoje  of  the  anatomy  of  animals  with  that  of  man,  and  both  of  these 
with  the  history  of  development. 


PIiAlf   OF    ORaANIZATIOIV. 

Vertoltrate  Type, — ^Tlie  general  plan  of  construction  of  the  human 
body  agrees  closely  with  that  which  prevails  in  a  certain  number  of 
animals,  viz.,  mammals,  birds,  reptiles,  amphibia,  and  fishes,  and  is 
known  as  tlie  vertebrate  type  of  organisation.  The  main  feature  of  that 
tyjie,  and  that  fi"ora  which  its  name  is  dt^rived,  belongs  to  the  internal 
skeleton,  and  consists  in  the  existence  of  a  number  of  bones  (or  c^irtila- 
ginous  Bubstitntes)  termed  rertehrm,  which  extend  in  a  longitudinal 
series  through  the  w^hole  trunk  of  the  body,  and  wliich  by  their  more 
solid  part,  termed  cenirwn  or  hody^  form  a  pillar  or  axis,  round  which 
the  rest  of  the  parts  are  arranged  with  a  certain  similarity  of  strncture. 
At  one  extremity  of  this  pillar  is  situated  the  head^  presenting  in  almost 
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all  the  animah  formed  upon  this  type  the  character  of  a  greater  develop- 
ment of  its  constituent  partfl  r  and  at  the  other  the  fail  in  whieh  an 
opposite  character  or  that  of  diminution  preTails  :  wMle  on  the  sides  of 
the  main  part  or  (runk>,  there  project,  in  relatiim  with  some  of  the 
vertehnd  elements,  two  pairs  of  aj-mmetrical  UmbSj  in  two  situafciona 
which  arc  determinate  ana  similar  in  different  animals. 

The  head  and  trunk  contain  the  organs  or  viscera  most  important  to 
life,  such  as  the  alimentary  canal  and  the  great  central  organs  of  the 
sangiuferoiis  and  nervous  systems,  i^vhile  the  liml)S,  from  which  such 
principal  organs  are  absent,  are  very  variahle  and  differ  wiflely  in  the 
degree  of  their  development  amon^  the  various  animals  formed  upon 
Qm  TCTtobrate  type.  The  whole  body  may  thus  be  rcf^rdcd  iis  being 
fisnned  of  an  axial  portion  consisting  of  tlie  head  and  trunk,  and  of 
i^ppmdieular  portions  comprising  the  limbs*  In  man  and  the  higher 
ftntmala  the  trunk  presents  a  division  into  the  neck^  chest,  abdomen, 
and  pelvifi. 

The  vertebrate  form  of  skeleton  is  invariably  accompanied  by  a 
determinate  and  conformable  disposition  of  the  other  most  important 
etgaoa  of  tho  body^  viz,  i—firsU/jt  the  existence  on  the  dorstd  aspect  of 
the  vertebral  axis  of  an  elongated  cavity  or  canal  which  contains  the 
biain  and  spinal  cord,  or  central  organs  of  the  nervous  system  ;  and 
meoitSly^  the  existence  on  the  ventral  aspect  of  the  verttl>ral  axis 
of  a  larger  cavity,  the  visceral  cavity*  in  which  ai-c  contained  the 
principal  viscera  connected  with  nutrition,  such  as  the  alimentary 
canal,  the  heart  and  lungs,  the  great  blood-vessels,  and  the  urinary 
and  genital  urgans. 

The  general  dis|ioBition  of  the  parts  of  the  body  and  of  the  more 
important  viscera  in  their  relation  to  the  vertebral  axis  are  sliown  in 
the  accompanying  figures  of  the  external  form  and  longitudinal  and 
transverse  sections  of  the  human  embrj-o  at  an  early  period  of  its 
existence,  when  its  structure  resembles  more  cloeely  that  of  the  lower 
animalB. 


Fig.  1. 


r^  1. — Latkral  TTEW  09 
XffB  mJUMM  SMfiftYO  ABOUT 
nrXB  WKIKB  CLB  ;  THB 
TYETXBILAL  AXIS  FLACKD 
BORIXOSTALtT.  XAG5[FrED 
ABoct  7  nujtsTssa.  (A.T.) 
t,  «,  lodkatioiD*  of  the  rer- 
iebnl  diTinoiis  along  the  line 
of  U»e  Uek  ;  r,y>  upper  Umb ; 
I,/,  lower  limb  ;  ti,  umbilical 
openings  In  the  crmiiul  part 
tbe  diriuons  of  the  bmin  are 
iadieftted,  tcgether  with  the 
CfC^  lAd  ail,  the  anditory 
nukle;  near  h,  the  visceral 
ttcbea  of  the  head  with  the 
ndimento  of  the  upper  and  lower  jaws.  These  arches  and  tho  clefts  1  jet  ween  are 
lepraieiited  in  a  atAte  belonging  to  a  somewhat  eariier  stage  than  the  rest  of  the  body. 

M       Sesmaated  Character.— The  vertebrate  type  of  organiaation  presents,  there- 
H    lore,  in  the  repetition  of  isimilar  structural  element*^  in  a  longitudinal  Bcrie«, 
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segmentation  affects  mora  or  leas,  not  merely  the  dceletal  porta  of  its  stractmre, 
but  also,  to  some  exteuti  its  other  oomponeat  orgaos. 

Pig    2.  ^^S'    2. — SKJiTDIAOIUlfMATIO 

fllSCTlOIf  OP  Tat!  EMBRTO 
BSPBJ£SEKtKI>  IN  YlQaKR  I  ; 
SBOWIira  THE  KBLATlOXa 
OF  THE  PHUrCIFAli  SXaTSMB 
1N1>      o  Ha  Ajrs      TO      lUOt 

OTHER  IK  Tnr  nomzosTAL 

POSITION  OF  THE  TEilTE- 
BKAL   AXIS.       (A.  T.) 

1,    2j    3,    4f    5,    primary 
dirijiioiis  of  tLe  brain  iu  tbo 
cnini&l    part  of  tlie   neural 
canal ;  71,  «,  spinaJ  cord  in 
-£ilP^        ^j  the  Tertcbjul    part    of    tLo 

f^fti"  canal ;  #,  spinotu  process  of 

one  of  the  vertebra?  (4  th 
dorsal)  ;  ch,  chordu  dor^lL§  running  through  the  axis  of  the  Tertcbral  centni ;  rh\  the 
mmo  ejc tending  iuto  the  baaic  of  the  crtmitim  ;  a^  doraal  aorta :  pt  pharyngeal  cavity  ; 
t,  i,  alimentary  canal  ;  A,  ^ventricular  pcLTt  of  the  heart,  froiD  wliich  the  arterial  bulb  is 
seen  joioing  the  aorta  by  aich^ ;  5,  TiscenkI  u'cbes  ;  ^,  liver ;  ir,  WolflSaa  body ;  r, 
orinaEy  vesicle  or  alkntols,  joining  the  intestine  in  the  cloaca,  cl ;  u,  u',  nmblhcus. 
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Fig.  3, 


Fig,  4, 


Kg.    3.— TKAHirWUB    WCTtOH    (DIAaBAMMATIc)    OF    THE    TtttrXK    OF    THE    SaiBETO 
TBROVOH  THE   TPPEE   USfBS.       (A«  T*) 

«i,  spinal  cord ;  n,  neural  or  dor^l  arch*  inchidiDg  bone,  miEtBcte^  skkf  roots  of  the 
nerres,  Ac.  ;  ch,  chorda  dorealia,  iurrounded  liy  tbo  vertebral  body  or  centrum  ;  r,  ventral 
or  visceral  arch,  or  wall  of  the  body  :  p,  p,  pkuro*i>criU>ncai  cavity  ;  i,  ahmcntniy  canal ; 
A,  heart ;  1^  I,  the  mdtment&iy  limbs. 

I^.    4. — FttiST  DO&BAlf  YERTEEEA  WtTU  THE    ITKBT    BIB  AMly  tPPCB  PAKT  OF  XHK 
STBRftVlf,    SEEN   FHOX   ABOVE.       } 

17,  centrum ;  JVJ  ncuial  cavity  ^  V,  cavity  of  tho  chest,  visceral  cavity. 


It  is  true  that  a  Begmented  plan  of  conBtmction  ia  not  restricted  to  yertehrate 
ttnimals,  Imt  exists  in  several  other  clamnw  of  the  amioal  kingdom,  b»  is  most 
oonspienouslj  seen  in  the  Arthropodftf  snch  as  insects  and  cnistaoea.  In  these 
unimals,  however,  although  there  is  a  marked  repetition  of  ports  of  liko  etmc- 
tore  in  a  longitudinal  series^  there  are  many  important  deviations  from  the 
vertebrate  type  of  orgamjaatiou ;  and  it  is  unnecessary  here  to  trace  the  oorre- 
'^'^oe  between  their  stmcture  and  that  of  man. 
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In  the  tranuui  bodji  aa  in  thai  of  all  Yeztebrate  anixmxU,  the  character  of 
wfgmeoMbcm  is  most  obrioiLB  in  the  osseons  imd  ncrrotis  i^stems,  so  that  the 
tasm  wad  etruciuxe  of  the  other  Fystems  eecm  to  be  in  eonie  meftatire  moulded 
spon  t^ioae  of  the  skeleton  and  oerebro-spinal  axis. 

The  trunk  of  tiie  body  more  eipecially  la  formed  of  a  series  of  parte  or 
wgmentB  of  similar  stmcture  gnfflciently  distinct  in  some  of  the  syst^nB,  but 
mote  cs  lev  blended  together  in  others.  Such  ideal  e^menta  of  the  body  m&j 
be  njuned  rrrtebral  Jtepnent^j  or  iomatoma  (Goodsir).  In  the  limbs,  although  in 
flie  earliest  stages  of  their  formation  some  segmental  conncctLon  may  be  traced 
between  them  and  the  trunk,  the  repetition  of  rertebral  elements  is,  in  their 
more  advanced  state  of  growth,  greatly  obscured  by  the  modifications  of  form  and 
strocture  they  have  nndergone, 

Soauklo07'.«^A  certain  agreement  in  stmcturi?^  situation  and  connection  of 
puts  or  oigans  constitutes  what  is  called  MmoUtpj,  and  this  terra  is  generally 
employed  to  indicate  the  morphological  identity  of  representative  parts  in 
diffident  animals^  which  may  be  considered  to  have  its  caus^  in  communitry  of 
0(rigin  (komogeny^  Lankester),  while  the  anatomical  correspondence  of  parts 
^hich  are  repeated  in  the  same  ammal  may  be  more  exactly  distingmshed  as 
mi  IwmoUgy  (JUfmod^namy^  Gegenbaur).  Thns  the  arm-boue  or  humerus  of  a 
is  homologoiia  (homogenetic)  with  the  upper  bone  of  the  fore  limb  of  a 
qoadniped,  or  of  the  wing  of  a  bird,  while  it  is  at  the  same  time  serially  bomo- 
logotta  (homodynamic)  with  the  thigh-bone  of  man  himself,  or  any  other 
Tcctefarnte  «^TtfT»M%l,  it  has  farther  been  found  convenient  bo  express  by  the  word 
mmmUgy  that  kind  of  resemblance  among  the  organs  of  animals  which  depends 
npoai  auaHanty  of  fnnction,  and  although  it  may  be  accompanied  by  considerable 
afieement  in  itructure,  yet  is  not  rendered  complete  by  anatomical  relation  and 
eomieetioii :  for  example,  the  giUs  of  a  fish,  of  a  cmbt  and  of  a  mussel,  serving  the 
oazne  fimdionf  are  analogoos  organs,  but  in  no  sense  homologous,  as  all  morpholo* 
gical  correspondence,  or  genetic  relation  is  wanting  between  them.  Thus  also,  the 
npper  limb  of  a  man,  the  fore  limb  of  a  quadruped,  the  wing  of  a  bird,  and  the 
pectoral  fin  of  a  fish  are  homologous  but  not  analogous  Btmctnres,  the  wing  of  a 
bat  and  the  wing  of  a  bird  are  both  homologous  and  analogous,  whilst  the  last 
19  aaalogoos  to  bat  not  homologous  with  the  wing  of  an  insect. 

Bynunetry  of  Porm* — A  remarkable  regularity  of  form  pervades  the  organi- 
sation of  certain  parts  of  the  body,  especially  the  whole  of  the  limbSf  the  head 
and  neck«  and  the  framework,  at  least,  and  external  walls  of  the  trunk  of  the 
body.  Thus,  if  we  conoeive  the  body  to  be  divided  eqmilly  by  a  plane  which 
pa  men  from  its  dorsal  to  its  ventral  aspect  (mesial  plami),  the  two  halves,  in  so 
far  ai  regards  the  parts  previously  mentioned ^  correspond  almost  exactly  with 
each  oth^,  excepting  by  their  lateral  transposition, — and  the  human  body 
thns  preiciits  in  a  marked  manner  the  character  of  lateral  tjfmmetri/*  There  is, 
however,  a  departure  from  this  sym  metrical  form  in  the  developed  condition  of 
ocixtain  of  the  Internal  organs,  such  as  the  alimentary  canal  from  the  stomach 
dowswaida,  the  heart  and  first  part  of  the  great  bloodvessels,  the  liver^  spleen, 
and  some  other  viscera,  which  are  therefore  sidled  the  asymmetrical  ports  or 


Heaeriptiye  Tenna.^In  the  description  of  ports  so  numerous,  so  various  in 
foniL,  and  so  complex  in  their  counectionB  as  those  composing  the  human  body, 
there  is  difficulty  in  finding  terms  which  shall  indicate  with  snllicient  precision 
ihetr  actual  position  and  their  relation  to  the  rest  of  the  organism.  This  dlffi* 
colty  is  farther  increased  by  the  exceptional  erect  attitude  in  which  the  trunk  of 
the  human  body  is  placed  as  compared  with  the  horizontal  position  in  animals. 
Hence,  a  numt^  of  terms  have  long  been  in  use  in  human  anatomy  which  are 
imderBfcood  in  a  technical  or  restricted  sense.  For  e^Eample,  the  medial  ptafiCf 
already  leferxed  to,  being  that  by  which  the  body  might  be  divided  into  right 
and  ledft  lateral  halves,  and  the  middle  or  median  litu:  being  that  in  which  the 
meidal  plane  meets  the  surface  of  the  body,  the  words  internal  and  exterttal  are 
need  to  denote  relative  nearness  to  and  distance  from  this  plane  on  either  side, 
and  might  therefore  be  replaced  by  medial  and  lateral.  The  terms  MOfitial  and 
fr^mial  are  sometimes  used  in  indication  of  direction  within  the  body :  sagittal 
Enroling  a  doiso- ventral  direction  in  or  parallel  to  the  mesial  plane,  frontal  a 


«  ENTEODXrCnON. 

tnmsrerse  direction  peipendioular  to  that  plane.  The  words  anttrior  and. posterior, 
tuperior  and  inferior,  and  several  others  indicating  position,  are  employed  in 
hmnan  anatomy  strictly  with  reference  to  the  erect  posture  of  the  body.  Bat 
now  that  the  more  extended  study  of  comparative  anatomy  and  embryonic 
development  is  largely  applied  to  the  elacidation  of  the  human  structure,  it 
is  very  desirable  that  descriptive  terms  should  be  sought  which  may  without 
ambiguity  indicate  position  and  relation  in  the  organism  at  once  in  man  and 
animals.  Such  terms  as  cUxrsal  and  ventral,  neural  and  visceral,  cepltalic  and  caudal, 
central  and  peripheral,  proximal  and  distal,  axial  and  appendicular  y  preaxialtmd 
postaxial,  are  of  this  kind,  and  ought,  whenever  this  may  be  done  consistently 
with  sufficient  deamess  of  description,  to  take  the  place  of  those  which  are  only 
applicable  to  the  peculiar  attitude  of  the  human  body,  so  as  to  bring  the  language 
of  human  and  comparative  anatomy  as  much  as  possible  into  conformity.  In 
many  instances,  also,  precision  may  be  obtained  \sj  reference  to  certain  fixed 
relations  of  parts,  such  as  the  vertebral  and  sternal  aspects,  the  radial  and  vlnar, 
and  the  tibial  and  fibular  borders,  the  flexor  and  extensor  surfaces  of  the  limbs, 
and  similarly  in  other  parts  of  the  body. 

Arrangement. — ^The  following  snbdivision  of  the  subject  and  order 
of  treatment  will  be  adopted  in  tMs  work,  viz. : — 

In  the  First  Volume. 

1.  Osteolop^y,  the  Bones. 

2.  Arthrology,  the  Articulations. 

3.  Myology,  the  Voluntary  Muscles,  with  which  will  be  combined 

the  Fasciae  and  Aponeuroses. 

4.  Angeiology,  the  Distribution  of  the  Blood-yessels  and  Lym- 

phatics. 

5.  Neurology,  the  Distribution  of  the  Nerves. 

6.  Supei^cial   Anatomy  and   Topographical  Anatomy   of  some 

regions. 

In  the  Second  Volume. 

7.  Histology  or  General  Anatomy. 

8.  Splanclmology,  the  Viscera,  including — 

a.  The  Brain  and  Spinal  Cord. 
h.  The  Organs  of  the  Senses. 

c.  The  Heart. 

d.  The  Lungs  and  Organs  of  Respiration. 

e.  The  Organs  of  Digestion  with  the  Accessory  Glands. 
/.   The  Unnary  Organs. 

g.  The  Organs  of  Reproduction. 

9.  Embryology  or  Development, 


OSTEOLOOT. 


TEE    BKSIiZTON. 

The  Skeleton  or  solid  framework  of  the  body  is  mainly  formed  of 
the  bones,  bat  is  completed  in  some  parts  by  the  addition  of  cartilages. 
The  bones  are  bonnd  together  by  means  of  ligaments,  and  are  so 
disposed  as  to  support  the  softer  parts,  protect  delicate  organs,  and 
give  attachment  to  the  muscles  by  which  the  different  movements  are 
executed. 

In  the  lower  animals  the  term  skeleton  has  a  wider  signification  than 
in  man,  comprehending  two  sets  of  parts,  viz.,  1st,  those  of  the  endo- 
ikeUton^  or  the  deeper  osseous  ana  cartilaginous  framework  which 
corresponds  to  the  human  skeleton  ;  and  2nd,  those  of  the  exoskeletan, 
or  dermal  skeleton,  comprising  the  integument  and  various  hardened 
structures  connected  mik  it.  All  vertebrate  animals  possess  an  endo- 
skeleton ;  but  in  some  of  them  the  exoskeleton  attains  greater  pro- 
portions than  in  others,  and  is  combined  by  means  of  haraened  parts 
more  folly  with  portions  of  the  endoskeleton.  In  most  invertebrate 
animals  the  dermal  or  exoskeleton  alone  exists. 

In  man,  as  in  the  higher  vertebrates,  the  greater  part  of  the  endo- 
skeleton is  formed  of  bone,  a  calcified  animal  tissue,  which,  when  freed 
by  putrefactive  maceration  from  its  fet  and  various  soft  adherent  parts, 
and  subseouently  dried,  is  capable  of  remaining  unchanged  for  a  very 
long  period  of  time.  It  is  customary  and  convenient  thus  to  study  the 
bones  chiefly  in  the  macerated  and  dried  state,  that  is,  deprived  of  their 
accessory  soft  parts. 

The  accessory  soft  parts  connected  with  the  fresh  bones  consist  chiefly 
of  the  external  fibrous  and  vascular  covering  termed  periosteum,  and  of 
the  medulla,  marrow  or  fet,  which  fills  their  larger  internal  cavities.  The 
bones  are  permeated  by  blood-vessels,  and  they  are  provided  also  with 
absorbent  vessels  and  with  nerves  in  small  quantity. 

The  ends  of  the  bones,  when  jointed  moveably  with  others,  are  covered 
by  a  thin  layer  of  dense  permanent  cartilage,  called  articular  cartilage  ; 
and  the  adjacent  bones  are  united  together  by  fibrous  ligaments  wmch 
may  be  considered  as  continuous  wiUi  the  periosteum  covering  the  rest 
of  the  bones.  In  some  instances  distinct  bones  are  directly  united  by 
means  of  ligament  or  cartilage  without  any  joint-cavity  intervening. 
Thus  the  osseous  system  as  a  whole  may  be  considered  to  be  enveloped 
by  a  fibrous  covering. 
The  bones  are  originally  formed  by  a  process  termed  ossificatioix  from 
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soft  substance.  This  process  commences  in  the  ^eater  number  ol 
bones  in  cartilage  ;  in  some  it  beg-ins  in  fibrous  tissue  or  membrane ; 
and  in  all  instances  the  further  p-owtb  of  the  lione  substance  takes 
place  largely  in  the  latter  way.  The  deposit  of  bone  be^ns  generally 
at  one  spot,  which  is  therefore  called  the  primary  centre  of  ossifica- 
tion ;  but  there  may  be  several  of  these  from  the  first.  The  main 
part  of  the  bone  thus  formed  from  the  primaiy  centre  is  Bometimes 
named  the  diapht/sis.  In  most  bones,  after  considerable  advance  in 
growth  by  extension  iVom  the  primary  centre,  ossification  occurs  at 
comparatively  later  periods  in  one  or  more  separate  points,  forming 
secondary  or  tertiary  centres;  and  the  portions  of  bones  so  formed, 
which  remain  united  to  the  main  part  for  a  time  by  intervening  cartilage, 
are  termed  epiph}/ses.  In  many  instances  entire  consolidation  of  the 
bone  by  the  oi?seoii3  union  of  the  epiphyses  does  not  take  place  till  the 
full  size  has  been  attained,  and  this  may  be  as  late  as  the  twenty-third 
or  even  the  twenty-fifth  year  of  life- 

In  their  outward  form  the  bones  present  much  diversity,  but  have 
been  reduced  hj  anatomists  to  the  following  classes: — 1.  Long  or 
cylindrical,  such  as  the  chief  l>one5  of  the  limbs.  Tliese  consist  of  a 
body  or  shaft,  cylindrical  or  prismatic  in  shape,  and  two  extremities 
which  are  asnally  thicker  than  the  shaft,  and  have  smooth  cartilaginous 
surfaces  for  articuJation  ^itli  neighbouring  bcmes.  The  shaft  is  generally 
hollow  and  filled  with  marrow,  by  wliich  sufficient  size  and  strength  are 
attained  without  undue  increase  of  weight.  2.  Tabular  or  flat  bones^ 
like  the  scapula,  ihum,  and  the  bones  forming  the  roof  and  sides  of  the 
skull.  3.  Short  bones,  which  are  more  or  less  cubical  or  oblong,  as  in 
the  carpus  and  tarsus*  4.  Irregular  or  mixed  bones,  mostly  situated 
Bjmmetricxilly  across  the  mesial  plane  of  the  body,  and  ofi;en  of  a 
complex  figure,  such  m  the  vertcbraj. 

In  tliate  differenUj  ehaped  bonea  the  obsooub  mibBtance  oocnis  in  two  foimflf 
rii.,  the  compact  tmd  the  spongy.  There  ib,  howevca*  no  essential  difference  in 
Btmcture  or  properties  between  these  beyond  that  of  thickness  or  thinness  of  the 
component  materiaL 

The  snrfiLcefi  of  bones  present  varionB  eminences,  depressions,  audi  other  tnarkF, 
to  deagnate  which  the  foUowing  tennt  are  in  common  nse»  Any  marked  bony 
|cominenoe  lb  called  &jfroceu  or  apophytit ;  a  slender,  sharp,  or  pointed  eminence 
is  named  a  Jtpine^  or  *pinmt  prtN^it ;  a  blnnt  one  a  tubercle ;  a  broad  and  rough 
one  a  tuherojdty.  The  terms  creH^  linr,  and  ridge  are  uaiinlly  applied  to  a  pro- 
minent border,  or  to  an  elevation  running  some  way  along  the  enrfaco  of  a  bone. 
A  head  (caput,  capitnlmn,  or  capitennm)  is  a  rotmded  process  n^uallj  supported 
on  a  narrower  part  named  the  neck  (cervix).  The  term  emdfle,  somewhat  vari- 
ously applied  by  anatomists,  is  moat  frequently  employed  to  denote  an  emincoico 
bearing  a  rounded  articular  surface. 

The  cavities  and  deprcsaions  of  bones  are  very  variously  named.  An  aperture 
or  perforation,  when  shortj  is  ik/oranuti;  when  continued  some  way  as  a  passage 
it  IB  fk  cannl  or  meatuj»,  A  narrow  slit  is  a  fisMure^  an  open  excavation  or  hoUow 
in  one  bone  or  in  several  together  is  a  fo$m.  This  term  is  also  sometimes  ajiplied 
to  the  socket  of  a  joint*  as  in  the  glenoid  or  shallower,  and  the  cotyloid  or  deeper 
form  of  joint  cavity.  Sinv«  and  anirttm  are  names  applied  to  considerable  cavities 
in  the  interior  of  certain  bones.  Besidee  these,  various  othejr  terms  are  employed 
which  do  not  require  explanationi  indi  as  fwtch  (incisnra),  groove^  /urrmv 
(salens),  Sps, 

ThB  number  of  bones  in  the  skeleton  varies  at  different  periods  of 
life,  some  wliich  art;  originally  distinct  becomiog  nnited  together  oa  the 
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pETooess  of  ossification  advances.    The  following  is  a  statement  of  the 
number  nsoally  reckoned  as  distinct  in  middle  life  : — 


Single  bones. 

Fain. 

Total. 

The  yertebial  oolmnn 

.    26 

26 

Theskun   . 

.      6 

8 

22 

The  hyoid  bone  . 

.      1 

^ , 

1 

The  nbs  and  sternum . 

.      1 

12 

25 

The  upper  limbs 

•    •  • 

82 

Si 

The  lower  limbs . 

•    . . 

81 

62 

34  83  200 

Besides  the  bones  included  in  the  above  enumeration,  there  exist  like- 
wise the  three  pairs  of  auditory  ossicles,  and  various  bones  formed  in 
tendons  and  called  sesamoid^  the  most  constant  of  which  are,  besides  the 
patella  and  pisiform  bone,  reckoned  in  the  table  above  as  limb  bones,  a 
pair  in  each  thumb  and  great  toe. 


L— THJiS   VEBTEBBAIa    COLUMN. 

The  vertebral  column  is  composed  of  a  series  of  bones  called  vertehrm^ 
which  are  united  together,  for  the  most  part,  by  joints  and  elastic 
substance  in  such  a  manner  that,  although  the  amount  of  motion  allowed 
between  each  pair  is  slight,  the  aggregate  is  sufficient  to  give  the  column 
very  considerable  flexibility.  The  vertebrae  are  originally  thirty-three 
in  number.  Of  these,  the  twenty-four  upper  remain  separate  in  the 
adult^  retaining  their  mobility,  and  are  hence  called  moveable  vertebrae. 
They  are  succeed  by  five  others,  which  rapidly  diminish  in  size  from 
above  downwards,  and  which  are  united  into  one  mass  called  the  sacrtim  ; 
beyond  the  sacrum  are  four  dwindled  terminal  members  of  the  series, 
which  as  cge  advances,  likewise  become  more  or  less  united,  and  form  the 
coccyx.  These  sacral  and  coccygeal  vertebrae  are  known  as  the  fixed 
or  wuied  vertebrae. 

General  ohasaetersof  the  Vertebr». — The  general  characters  are 
best  seen  in  the  vertebrae  placed  near  the  middle  of  the  colunm,  of 
whidi  the  sixth  dorsal  vertebra^  shown  in  Fig.  8,  may  serve  as  an 
example.  Each  has  more  or  less  the  form  of  a  ring,  and  presents  for 
oonsideration  a  body,  arch,  processes,  and  the  enclosed  spinal  foramen. 

The  body  or  centrum  is  a  diort  cylinder  or  disc,  which  forms  the 
anterior  part  of  the  vertebra.  Its  superior  and  inferior  surfaces  are 
flattened  and  connected  to  the  next  vertebrae  by  strong  and  elastic 
intervertebral  discs.  On  the  front  and  sides  it  is  convex  horizontally, 
but  ehghtly  concave  from  above  downwards  ;  its  posterior  surface  forms 
part  of  the  ring,  and  is  slightly  concave  from  side  to  side.  These 
v^iical  sur&ces  are  pierced  by  numerous  small  foramina  for  the  passage 
of  blood-vessels,  and  near  the  middle  of  the  posterior  surface  are  one  or 
two  much  larger  than  the  others. 

The  arch  {neural)  consists  of  two  symmetrical  portions  which  spring, 
one  on  each  side,  from  the  posterior  surface  of  the  body,  and  meet  in  the 
middle  line  behind.  The  anterior  part  of  each  half,  thick  and  narrow, 
is  caDed  the  pedicU;  the  posterior  part  is  broad  and  flat,  and  is  called 
the  lamina.    The  concavities  on  the  upper  and  lower  borders  of  the 


10 


VEBTEBIL^L   COLUMiV. 


pedicles  arc  named  noiches^  and  constitute  by  the  apposition  of  those  of 
contifi^uoiis  vertcbrse,  the  mterveriebral  foramina^  a  series  of  roimded 
apertures,  which  commnnieatc  with  the  vertebral  canal,  and  transmit  the 
spinal  nen'es  and  blood  vessels. 

The  .ynmiis  process  (neural  s^'mc)  projects  backwards  from  the  arcli 
in  the  middle  line.  The  iraftsuerse  processes ,  placed  one  on  each  side, 
project  outwards  from  the  arch  at  the  juuction  of  the  pedicle  with  the 
lamina.  The  ariktthr  processes  (zy^apophjees),  two  superior  and  two 
inferior,  project  upwards  and  downwards  opposite  the  attachment  of  tbo 
tmnsvoi'se  processes  ;  their  articular  surfaces^  coated  with  cartilage,  in 
the  superior  pair  lt»ok  backwards,  and  in  the  inferior  fonvards,  so  that 
the  former  face  the  latter  in  adjoining  vertcbrtc. 

Th^  foramen  is  bounded  anteriorly  by  the  body,  posteriorly  and  later- 
ally by  the  arch.  The  series  of  rift^a  thus  formed,  nuited  by  lig^aments, 
constitiites  the  spinal  or  neural  canal^  which  lodges  the  spinal  cord. 

Texture, — The  bodies  of  the  vertebne  ai^  almost  entirely  composed  of 
spongy  Bubstancc,  the  principal  kmiellai  being  vertical ;  on  the  surface  is 
a  tliin  layer  of  compact  tissue,  Venooa  canals^  commencing  at  the 
larger  foramina  behind,  traverse  the  cancelkted  structure.  The  arch 
and  processes  contain  a  much  smaUer  proportion  of  spongy  substance, 
being  covered  with  compact  tissue  of  considerable  density  in  some 
places. 
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The  vertebroG  are  divided  into  five  groups,  named  from  the  regions 
which  they  occupy,  cervtcaty  dorsal,  lumhtirf  sitcral,  and  coceygeai. 

Cervical  Vertebra,— These  are  seven  in  number ;  they  are  the 
smallest  of  the  moveable  vertebrse,  and  are  specially  characterized  by  the 
presence  of  foramina  in  the  transverse  processes.  The  first  and  second 
are  so  peculiar  in  form,  as  to  require  a  separate  description.  The 
following  are  the  common  characters  of  a  cervical  vertebra. 


Fig.  S. 


>m^r. 


Fig,  5.— THifii>  cEnvicAL  vertebra.     (A.  T.)    J 

A,  from  AboTO  and  alightly  from  behind  ;  B,  from 
the  aide.  1,  body;  3^  kininti ;  4,  spkinl  foramen;  5^ 
Bpinoiw  process  ;  6,  pofttorior,  U*,  atiterior  tuberclo  of 
tnUUTOise  proc(»s  ;  a^  foramen  in  the  truna verse  prnccisa 
tmiisniittmg  tho  vertebral  artery  ;  bthind  a^  the  ptvlicle 
and  jotervextebial  notch  ;  7,  fiuperior,  7',  inferior 
Artknlor  prooeaa. 


The  body  m  small  and  much  broader  from 
side  to  side  than  from  befurc  backwards  ;  in 
deptli  nearly  tlie  same  in  front  and  behind. 
Its  upper  surface  is  transversely  concave 
from  the  upward  projection  of  its  lateral 
margins,  and  is  eloped  down  anteriorly.  The 
under  surface  on  the  contrary  is  rounded  off  at  tho  aides,  while  its 
anterior  margin  forms  a  marked  projection  downwards. 

The  pedicles  spring  from  the  IkrIj  midway  between  the  upper  and 
lower  borders,  and  arc  directed  outwards  and  backwai'tia  :  the  laminm  are 
long  and  flat.   The  superior  and  inferior  notches  are  nearly  eoual  in  depth. 
The  spimm process  is  short,  only  slightly  depressed,  and  oifid. 
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The  transverse  processes  are  short  and  present  at  their  extremities  two 
tnbercles,  anterior  and  posterior.  Each  process  is  deeply  grooved 
saperiorlj  for  a  spinal  nerve,  and  at  its  base  is  perforated  vertically  by  a 
roand  foramen  (vertebrarterial),  through  which  in  the  upper  six  the 
vertebral  artery  and  vein  pass.  It  is  united  with  the  rest  of  tne  vertebra 
by  two  parts  ;  by  the  posterior,  at  the  place  of  junction  of  tiie  pedicle 
and  lamina,  like  a  dorsal  transverse  process ;  by  the  anterior,  to  the  body 
of  the  vertebra,  in  the  same  position  as  the  heads  of  the  ribs. 

The  articular  processes  are  placed  at  the  extremities  of  a  short,  stout» 
Tertical  column  of  bone  ;  their  flat  articular  surfaces  are  oblique,  the 
superior  looking  backwards  and  upwards,  the  inferior  forwards  and 
downwards. 

The  foramen  is  triangular  with  rounded  angles,  and  larger  than  in  the 
dorsal  or  lumbar  vertebrae. 

Tlia  First  Ctearvical  Vertelira,  or  Atlas,  differs  remarkably  from  the 
others  in  the  absence  of  a  body  and  spinous  process,  having  the  form 
merely  of  a  large  ring  with  articular  and  transverse  processes. 

T^.  6. — Atlis,  fbom  abotk.    (A.T.)    ^ 

1,  tubercle  on  anterior  arch ;  4,  the  poste- 
rior part  of  the  ring,  with  5,  an  indication  of 
a  spinous  tubercle ;  4^  the  anterior  part  of 
the  foramen,  containing  the  odontoid  process, 
and  indicating  in  front  of  4'  the  smooth  snr- 
&ce  on  which  the  process  mores  in  rotation  ; 
6,  transverse  process  with  a  slight  indication 
of  dirision  into  two  tubercles ;  7,  condylar 
articular  process ;  4-  inside  it  indicates  the 
rounded  tubercle  to  which  the  transrerse  liga- 
ment is  attached ;  a,  foramen  in  the  trans- 
Terse  process  ;  h,  groove  on  the  posterior  arch 
for  the  vertebsal  artery. 

The  interior  of  the  ring  is  wider  posteriorly  than  anteriorly.  Its 
posterior  part  corresponds  to  the  foramina  of  the  other  vertebras ;  its 
narrower  anterior  part  is  occupied  "by  the  odontoid  process  of  the  axis, 
and  in  the  recent  state  is  separated  from  the  posterior  by  the  transverse 
tigament.  In  front  of  the  ring  is  the  anterior  arch^  on  the  anterior 
aspect  of  which  is  a  smdl  tul^rcle,  and  on  the  posterior  a  smooth 
sor&ce  for  articulation  with  the  odontoid  process.  At  the  sides  of  the 
ring  are  the  lateral  masses^  which  are  thick  and  strong,  bearing  the 
articular  processes  superiorly  and  inferiorly,  and  extending  outwards 
into  the  transverse  processes.  The  articular  processes  differ  from  those 
of  other  vertebrse  in  being  situated  in  front  of  the  places  of  exit  of  the 
Denres.  The  superior  are  oval,  converging  in  front,  with  articular  sur- 
faces concave  from  before  backwards,  and  looking  upwards  and  inwards ; 
they  are  frequently  divided  by  a  transverse  groove  into  two.  At  the 
inner  mai^in  of  each  is  a  smooth  rounded  tubercle,  to  which  the  trans- 
verse ligament  is  attached.  13ie  inferior  articular  processes  are  smaller 
than  iihe  sc^terior,  flat^  nearly  Gircular,  looking  downwards  and  slightly 
inwards. 

The  posterior  arch  presents  in  the  middle  line  a  rough  elevation,  the 
rudiment  of  a  spinous  process  ;  at  its  junction  with  the  lateral  masses,  it 
is  hollowed  out  superiorly,  so  as  to  form  a  smooth  transverse  groove,  in 
vhidi  lie  the  vertebral  artery  and  first  spinal  (suboccipital)  nerve ;  the 
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groove  i&sometimea  converted  into  a  foramen  by  a  smal  arch  of  bone,  and 
corresponds  to  the  notches  of  the  other  vertebne. 

The  transverse  procssses  are  krger  and  project  farther  outwards  than 
those  of  the  subjacent  vertebnfi.  They  are  flattened  from  above  down- 
wards, and  have  a  largo  foramen.  Their  extremities  are  not  bifid,  but 
broad  and  rough, 

Th&  Second  ITertebra  or  Axis  (vert,  dentata)  forms  a  pivot  on. 
which  the  first  vertebra  rotates  carrying  the  head. 

The  Imhj  is  characterized  by  the  presence  of  a  large  blunt  tooth- 
like  process  called  odonimi  (proc.  dentatos).    This  consists  of  an  enlarged 

part  termed  the  ffmdf  and  a  lower  part 
Fig.  7.  or  n^ck.     It  presents  in  front  a  smooth 

surface  for  articulation  with  the  atlas,  and 
behind  a  smooth  groove  to  receive  the 
transverse  ligament.     The  lower  Burfeoe 


I 


B 


Fig.  7.— Thb  axis,    (A.  T.)    J 

A,  seen  from  nbote  and  behind ;  B,  seen  from  tlkd 
rigbt  aide.  1,  l>ody  j  4,  BpinAl  fommen  ;  5,  spinous 
Ijrocess  ;  6,  tnmarer^e  proccaa ;  7,  superior  Ar&icQlBr 
siufaoG  ;  7',  inferior  articaUr  process  ;  1*  in  A,  is 
pkced  at  the  sido  of  tho  odontoid  process ;  io  B, 
in  front  of  it,  marking  the  smooth  sarfaoe  of  aitlmi* 
latioQ  with  the  anterior  arch  of  the  atlaa. 


of  the  body  resembles  that  of  the  suc- 
ceeding vertebrae.  Its  anterior  surface 
presents  a  low  median  vertical  ridge,  with 
a  depression  on  each  side. 

The  Biiperior  artkuhr  sttr/ares  placed 
like  thoBC  of  the  atlas  ia  front  of  the  notch,  lie  close  to  the  base  of  the 
Ciiontoid  process,  partly  on  the  body  and  pivrtly  on  the  pedicles  of  the 
vertebra.  These  emfacea  look  upwards  and  slightly  outwards.  The 
inferior  articular  processes  are  similar  in  form  and  position  to  those 
of  the  succeeding  vertebne. 

The  spinous  luocess  is  veiy  lai*ge,  rough,  deeply  bifid,  and  grooved  on 
its  inferior  surface.     The  laminm  are  veiT  thick  and  strong. 

The  iran&verm  jirocesses  are  short  ajid  the  anterior  tubercle  almost 
obsolete.  The  foramen  for  the  vertebral  artery  is  inclined  obUquelj 
upwards  and  outwai'ds. 

The  Seventli  CervicBl  Vertebra  (vert,  proniinens)  has  a  long 
tubercnlated  8pine»  which  projects  under  tlie  skin  (benee  its  name),  and 
the  transverse  prwesses  ai^  massive,  only  slightly  grooved,  with  a  small 
foramen,  and  terminate  in  a  single  broad  tubercle* 

Dorsal  or  Thoracic  Vertebrse* — These  are  twelve  in  number,  and 
gupix)rt  the  riiis. 

The  body  as  seen  from  above  is  somewhat  heart-shaped  ;  its  antero- 
pLJSterior  and  transverse  diameters  are  nearly  equal ;  its  depth  greater 
behind  than  l>eforc. 

It  is  specially  characterized  by  the  presence,  at  the  place  where  it 

joins  the  arch,  of  depressed  articular  surfaces  for  the  heads  of  ribs.     In 

the  greater  number  of  instances,  there  are  two  costal  surfaces  on  each 

'^*', — one  on  the  upper,  the  other  on  the  lower  border, — so  placed  that 
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each  completes,  ^th  that  of  the  adjacent  yertebra,  a  cavity  for  the 
head  of  one  rib. 

Fig.  8. — Sixth  dobsjll  tbrtxbea.    (A.  T.)    i 

A,  riewed  from  abore ;  6,  viewed  from  the 
rigfat  tide.  1,  body ;  2,  pedicle  ;  3,  lamina  ;  4, 
spinal  foramen  ;  5,  spinous  process ;  6,  transverse 
process ;  7,  7^  sopeiior  and  inferior  articular 
processes  ;  r,  <f,  saperior  and  inferior  facets  on 
the  body  for  the  articn1ati(m  of  the  head  of  the 
rib ;  d,  facet  on  the  transTerse  process  for  the 
artieiilation  of  the  toberde  of  the  rib. 

The  lamina^  broad  and  flat,  are  imbri« 
cated  or  sloped  one  pair  over  another 
hke  tiles  on  a  root  The  supNerior  notches 
are  very  shallow,  the  inferior  compara- 
tively deep. 

The  spinous  process^  described  as 
bayonet-shaped,  is  three-sided,  and  termi- 
nates in  a  slight  tubercle.  It  is  longest 
and  has  the  greatest  downward  inclina- 
tion in  those  toward  the  middle  of  the 
series. 

The  transverse  processes  are  strong, 
directed  ontwards   and   backwards,  and 

terminate  in  a  ron^h  knob  which  presents  anteriorly  a  smooth  sorfiu^e 
tor  articulation  with  the  tubercle  of  a  rib. 

The  articular  processes  have  their  cartilaginous  snr&ces  nearly  vertical. 
Those  of  the  superior  pocesses  look  backwards,  sh'gfatly  upwards  and 
outwards^  those  of  the  inferior  look  forwards,  slightly  downwards  and 
inwards. 

The  foramen  is  nearly  circular,  and  is  smaller  than  in  the  cervical  or 
the  lumbar  region. 

The  first,  tenth,  eleventh,  and  twelfth  Acfrssl  vertebras  present  certain 
characters  by  which  they  may  be  individually  distinguished. 

The  First  Dorsal  Vertelira  in  its  general  conformation  approaches 
veiT  closely  the  seventh  cervical.  The  body  is  elongated  transversely 
and  concave  on  the  upper  surface  ;  the  superior  intervertebral  notches 
are  of  considerable  depth  ;  the  upper  articular  sur&ces  oblique,  and  the 
spinous  process  long  and  nearly  horizontal.  On  each  side  of  the  body  is 
a  complete  circular  &cet  close  to  the  upper  border  for  the  first  rib,  and 
a  denu-facet  below  for  the  second. 

The  Tenth  Dorsal  Vertelira  touches  only  one  rib  on  each  side,  and 
has  a  single  nearly  complete  articular  surface,  mainly  on  the  pedicle. 
There  is  the  usual  facet  on  the  transverse  process. 

The  Sleventli  Dorsal  Vertelira  has  a  complete  articular  surface  on 
each  side  for  the  head  of  the  rib,  but  no  facet  on  the  transverse  process. 

The  Twelfkh  Dorsal  Vertelira  has  also  only  a  single  facet  on  each 
side;  the  inferior  articular  processes  have  their  surfaces  turned  out- 
wards, resembling  those  of  a  lumbar  vertebra ;  the  transverse  processes 
are  diort  and  present  three  elevations,  the  external,  superior,  and  inferior 
tubercles,  which  correspond  to  the  tr^isverse,  mammillaiy,  and  accessory 
processes  of  the  lumbar  vertebi-se  (v.  fig.  10, 6,  e,  /).  Indications  of  these 
toberdea  are  also  seen  upon  the  tenth  and  eleventh  vertebra. 
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lumbar  Vertalirsi.— Tlicse  are  five  in  niimber,  the  largest  of  the 
movcaljle  Tertebi^c,  ami  are  distiugiuBhed  by  the  absence  of  costal 
articular  surfaces. 

Fig.  0.  Fig.  9.— TinaD  LtriiiiAa  vbrtibea.  ( A*T.  )  i 


A,  frfna  above ;  B,  from  the  right  Bide; 
1,  body  ;  2,  pedicle  and  intervertebral 
jiotcb  ;  3^  buQina  ;  4^  apmal  fommen  ;  5, 
^piaous  process ;  6,  tiancverao  process  ; 
7,  7\  superior  and  inferior  articular  pro- 
cesses ;  €,  mammiUary  tubercle,  AppA* 
nmtly  on  the  iin>erior  articalar  proceas  ; 
/,  &oemmirj  tabercic,  between  tbe  &rfciciibir 
mi  tasAvene  proceasea* 


The  hodf/  has  a  greater  diameter 
traiiBverscty  than  from  before 
backwards,  and  viewed  from  above 
or  below  its  Burfaec  presents  a 
reniform  oiitHne ;  tlie  depth  is 
about  equal  in  front  and  !>ehind. 

The  lamuKV  are  shorter,  deeper, 
and  thicker  than  those  of  the 
dorsal  vertchric.  The  eoperior 
fiGkhss  are  shallow,  the  inferior 
deep. 
The  spitwus  jjfO€$BB  proiects  horizontally  backwards.    It  has  cou- 

Biderable    breadth    fioni    a1jo%e 
Fig.  10.  downwards,  and  m  thickened  and 

-^  rougli  along  ite  posterior  edge. 


Fig.    10,— Lowe  ft   two   DontAi   aitd 
rrpsft  TWO  LuvitiK  tsrtebia» 
(A.T.)    \ 

Viewed  from  bebind,  cHefly  to  show  tlie 
relations  of  tbe  tmnjnrense  processes  and 
adjjuoent  tuljcreJea.  1,  body  of  the 
eleventh  doiiMU  Tertcbra ;  5,  spinous 
process  of  tbe  second  Itimbir;  6,  exter> 
DaJ  or  costal  taltercle  of  tbe  tr&nsvette 
proceai ;  7,  7\  superior  and  inferior 
nrtictilar  pfooc«ses ;  r»  superior  or  nuun* 
tmlUry,  »ad  /,  inferior  or  acceiwiy 
tubercle ;  c^  c^  eleventh  and  tweJftL 
ribs. 


The  (ramrerse  processes,  Blender 
and  somewhat  Bpatula-shapcd, 
project  directly  outwards ;  they 
are  shortt^flt  in  the  first,  loDgest 
in  the  third  vertebra.  Their  ex- 
tremities lie  in  series  with  the  external  tubercles  of  the  lower  dorsal 
transverse  processes,  and  with  the  ribs.  Behind  each  at  its  base  is  a 
small  process  ]x>inting  downwards,  which  corresponds  to  the  iDferior 


I 


SACEAL   VERTEBE^. 


15 


_  abercle  of  the  dorsal  transverse  process,  and  is  called  the  accessmy 
process  (anapophjsis). 

The  articular  jn^md^s  are  thick  and  strong,     Their  articnlar  snrfaces 
are  vertical;  the  su])erior,  concave,  lotjk  batikwards  and  inwards,  the 
ferior^  convex,  look  forwards  and  oniwards.     The  Biiperior  pair  are 
iier  apart  than  the  inferior,  and  embrace  the  inferior  pair  of  the 
elira  above  them*    From  each  superior  articular  process  a  tubercle 
ojects  backwards,  which  corresponds  to  the  superior  tubercle  of  the 
brsal  transverse  process,  and  is  called  the  mammiUary  process  (meta- 
L»pbysis). 

T\\Q  foramen  is  lar^e  and  trian^lar,  or  widely  lozcnge-shaped. 
The  Fiftli  Lumbar  Vertebra  is  massive,  the  body  is  deeper  in 
imt  than  V>eliind,  the  transverse  processes  are  broad  and  conical,  the 
Dwer  articular  processes  are  wider  apart  than  the  upper,  and  the  laniioaj 
rojeot  into  the  g])inal  foramen  on  each  side. 
_    Sftcral  Vertebrae. — These  by  their  union  in  the  adnlfc  form  the  o^ 
mcrum^  bai  in  youth  they  present  the  elements  of  five  distinct  vertebrge. 
^he  sacrom  is  placed  below  the  last  lumbar  vertebra,  and  articulates 
^  '  srallr  with  the  two  hip-bones,  thus  completing  together  with  the  coccyx 
:  wall  of  the  pelvis  above  and  behind.     The  uppermost  vertebra  is 
largest)  those  which  follow  become  rapidly  smaller  and  the  tfth  is 
'  aentary.    Hence  the  sacrum  has  the  form  of  a  triangle  with  its  base 
cted  upwards.    It  is  concave  and  smooth  in  front,  convex  and  uneven 
aini    The  direction  of  its  surfaces  is  very  oblique,  its  ventral  aspect 
:>king  considerably  downwards,  and  forming  above  at  the  place  where 
►  jaina  the  last  lumbar  vertel>ra,  the  projection  termed promoniQry,    The 
1  or  posterior  sur&ce  looks  upwards  as  weD  as  kickwards. 

Fig.  11. 
^Wig,  IL— Sacbuic  or  th^  itale,  visited  fro^i 
BtroRE.     i 

^  1^  1,  four  tnosTorsa  ndges,  iadicating  tbe  place  of 
cepanticfD  of  the  bodies  of  the  fire  sacral 
B ;  %  Anterior  sacral  fcramioa  ;  3,  4,  lateral 
■iifiiH  ;  Si,  a  notch  which,  with  the  ooccjrx,  fonus  & 

emigt  far  tbe  fifth  sacral  nerve  ;  6,  oval  iitifiiice  of 
Vfper  part  of  the  iocnim  for  articuktion  with  the 
J  of  tbe  laft  lambar  Tcrtehra ;  7,  superior  articular 
in  mum  ;  8,  inferior  oral  surface  for  articulatioi] 
vHl&  the  coccyx ;  + ,  iaferioi^  lateral  angle. 

I  The  Tentral  eurface  ifi  concave  from  above  downwards,  and  slightly  so 
niom  side  to  side.  It  is  travei^sed  honzontally  by  four  ridges,  which 
indicate  the  places  of  union  of  the  bodies  of  the  five  sacral  vertcbi-ai,  and 

ethe  extremities  of  which  are  situated  on  each  Bide  four  Joramina 
Hed  anterior  sacral.     These  foramina  lead  externally  into  grooves,  and 
diminish  in  size  from  above  doimwards. 

The  dorsal  surface  is  convex,  very  uneven^  and  somewhat  narrower 
than  the  ventral.  It  presents  along  the  median  hue  three  or  four  small 
eminencesiy  the  spinous  processes,  usually  more  or  less  connected,  so  as 
to  form  a  ridge.  Below  the  last  spinous  process  is  a  trian^lar  openin£r^ 
tbe  termination  of  the  spinal  canal,  the  lateral  margins  of  whicli  are 
formed  by  the  imperfect  laminic  of  the  fourth  and  fifth  sacral  vertebrae, 
and  are  produced  downwards  into  a  pair  of  tubercles,  the  sacral  corrnm^ 
which  articulate  with  the  cornua  of  tbe  coccyx.    On  each  side  of  the 
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ridge  of  epines  the  Burface  formed  by  the  united  laminas  is  slightlj 
grooved  longitudinaOy,  andbejond  this  are  the  four  imsfmwr  saetal^ 
foramina^  opposite  to,  l)iit  smaller  than  the  anterior.    Immediately  in- W 
ternal  to  each  foramen  is  a  sUght  eminence,  which  represents  the  articular  " 
and  mammillary  prwesses  of  the  vertebrse  above,  whilst  external  to  the 
foramen  a  more  atronglj  marked  elevation  corresponds  to  the  transverse 
proceaa. 

The  part  of  the  sacrum  external  to  the  fi^ramina  constitutes  the  hkral 
mms^  and  is  broad  and  thick  superiorlj^  but  narrowed  inleriorlj.  The 
outer  aspect  of  the  upper  part  ji^eseuta  in  front  a  large  uneven  surfeoe^ 

^^*  1—  Fig.  12.— Sacrum  akd  coocrx  of  Tin 

^  C  HALE    VIEWED    PROM    DEHllfD.      (A.  T.)   ^ 

It  Body  of  the  fimt  Kicral  vertebra ;  4, 4, 
orifiees  of  the  sacrnJ  cona],  and  betveen 
thes«,  the  scrieii  of  four  uuited  laminie  and 
flpinoua  proceascs  ;  6,  6'|  Une  of  tnberdet 
corresijondiiig  to  tmnaverse  proceoses; 
7,  7\  Hob  of  orticiilzLr  pro<:e«3es,  with  four 
adjacent  posterior  sacraL  foramina  ;  I,  ^ 
auricular  vurface  ;  in  the  coccyx,  c,  body 
of  the  last  Tertebra ;  f,  transTone  prooeBS ; 
7,  oomu  or  anperior  aiticukr  prooenw 

covered  in  the  recent  state  with 
ciutilage,  which  articulates  with 
the  ilium,  and  is  called  &oni  its 
shape  the  auricular  surface:  behind 
this  the  bone  is  rough  and  marked 
with  strong  depressiona  for  the 
attachment  of  Ugaments,  Lower 
down^  the  margin  becomes  nar- 
rowed and  sinuous,  terminating 
in  the  projection  called  the  vi^ 
feri&r  Jaieral  angl^^  below  which  the  breadth  of  the  bone  is  suddeniy 
contracted  so  as  to  fonn  a  notch  with  the  adjacent  part  of  the  coccyx. 

The  lim  or  upper  surface  of  the  first  sacral  vertebm  bcai"s  considerable 
resemblance  to  the  ujiper  surface  of  the  last  lumbar.  In  the  middle  it 
presents  the  renilbrm  surface  of  the  body,  behind  which  is  the  triangular 
aperture  of  the  sacral  canal,  bounded  by  the  depressed  lamin®.    On  each 


Fig.  13, 


Pif.    13. — UpPEE    StTErACB   OR  BA51   OF  TH« 
SACatTM  OF  A  3IALE.      (A.  T.)      ^ 

1,  body  ;  4,  foramen  or  sacnU  canal ;  5* 
Bpinouft  process  of  the  tiist  sacral  T^tebn; 
(j,  port  corresponding  to  a  tiansrene  ppooen^ 
in  front  of  which  h  the  ala ;  7»  T^  Bupcrior 
and  inferior  articular  jirooeeaet;  «,  mammil* 
ki7  tubercle ;  /,  nccesaofy  tabercle,  filightlf 


4 


Bide  of  the  aperture  is  an  articular  process,  exactly  resembling  the  sup- 
rior  process  of  a  lumbar  vertebra.  In  front  of  this  is  a  groove  which 
forma  with  the  last  lumljar  an  intervertebral  foramen.  The  external 
portion  of  the  liase  presents  posteriorly  an  eminence  corresponding  to 
the  lumbar  transverse  process,  and  in  front  of  that  a  large  smooth  curved 
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snrfiice,  continnons  with  the  iliac  fossa  of  the  pelvis^  and  known  as  the 
ala  of  the  sacnun. 

The  lower  end  or  apex,,  formed  by  the  small  inferior  surface  of  the 
body  of  the  fifth  sacral  vertebra,  is  transversely  oval,  and  articulates 
with  the  coccyx. 

The  sacral  canal  is  curved  with  the  bone,  and  m-adually  narrows  as  it 
descends ;  in  transverse  section  it  is  three-sidea  above,  but  flattened 
and  rather  semilunar  below.  It  terminates  on  the  posterior  surface  of 
the  bone  between  the  sacral  comua  where  the  laminae  of  the  last  sacral 
vertebra  are  imperfect.  From  this  canal  there  pass  outwards  in  the 
substance  of  the  bone  four  pairs  of  intervertebral  foramina,  closed 
externally  by  the  lateral  masses,  but  opening  on  the  surface  by  the 
anterior  and  posterior  sacral  foramina. 

DIfermtea  in  the  $exe9, — ^The  sacmm  of  the  female  is  broader  in  proportion  to 
its  length  than  that  of  the  male  ;  it  is  also  flatter,  and  nsoailj  inclines  backwards 
from  the  direction  of  the  Imnbar  vertebrse  to  a  greater  extent  than  in  the  male. 
But  the  cnrvataie  Tariee  oonsiderablj  in  different  skeletons. 

Vkrietie$, — ^The  sacrom  not  nnfreqnentlj  consists  of  six  vertebrsd,  and  some- 
times, though  rarely,  of  only  f onr.  OccasionaUy  the  bodies  of  the  first  and  second 
TertebnB  are  not  miited,  though  complete  imion  has  taken  place  in  every  other 
party  or  the  first  yertebra  may  present  on  one  side  the  usual  sacral  form,  while 
on  the  other  it  has  the  form  of  a  lumbar  vertebra,  and  is  not  united  to 
the  next  (see  fig.  21 ,  11 ,  V),  a  peculiarity  connected  with  the  oblique  form  of  pelvis. 
Instances  also  occur,  in  which  it  presents,  on  both  sides,  characters  intermediate 
between  those  of  sacral  and  lumbar  vertebrse.  The  lower  end  of  the  sacnd  canal  may 
be  open  to  a  greater  extent  than  usual ;  it  has  even  been  found  open  throughout. 

CocQjgettl  Vaartolmiy  Coccyx. — These  are  very  rudunentary  ver- 
tebrse, commonly  four,  sometimes  five,  seldom  only  three  in  number. 
The  first  of  the  series  is  considerably  tooader  than  the  others.  It  pre- 
sents superiorly  on  the  part  corresponding  to  the  body  an  oval  concave 
surface  which  articulates  with  the  lower  end  of  the  sacrum  ;  two  small 
processes,  termed  comua,  Avhich  project  upwards  from  its  posterior  sur- 

Fig.    li. — COCOTOEAL     VIRTBBRJI,     BIEVH     FBOX     BEFORE. — FROM    A  Fig.  14. 

KALE   SUBJECT  OV  MIDDLE  £0E.      (A.   T.)      i 

Hie  upper  piece  la  separate  from  the  Becond  ;  the  three  lower  are 
united  together  in  one  piece,  and  separated  only  by  grooves.  1,  above 
the  body  of  the  first  coccygeal  vertebra ;  1',  below  the  fourth  piece  ; 
6,  the  tnosverae  process  ;  7,  the  comua. 

fiice,  connected  to  the  sacral  comua ;  and  a  short  process, 

which  projects  from  each  side,  and  usually  forms,  with  the  -£' 

inferior  lateral  angle  of  the  sacrum,  a  notch  for  the  fifth 

sacral  nerve,  but  in  some  cases  unites  with  that  bone  to  enclose  a  fifth 

sacral  foramen. 

The  remaining  three  coccygeal  vertebra)  are  much  smaller  than  the 
first,  and  correspond  solely  to  vertebral  bodies.  AVhen  peparate,  the 
second  piece  presents  an  upper  and  lower  flattened  surface.  The  third 
and  fourth  pieces  are  mere  rounded  nodules.  In  middle  life,  the  first 
piece  is  usually  separate,  while  the  three  lower  pieces  are  united  into 
one,  the  original  separation  being  indicated  by  transverse  grooves. 

In  advanced  life,  the  coccygeal  vertebrae,  having  been  previoiisly  joined 
into  one  bone,  may  become  also  united  to  the  sacrum.  This  union  occurs 
at  an  earlier  age  and  more  frequently  in  the  male  than  in  the  female, 

I   i^VOU    I.  0 
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but  it  is  Bubjeet  to  much  variation.  The  first 
piece  often  joinB  the  sacrum  before  the  union 
of  the  rest  of  the  bone. 

Fig.  l5.-*ySRTEBRAL    COtTTiLS    OF    AX   AI>ULT    MALE« 
SfiBSr   7ftOM   BBHllTD,       (A,  T.J      } 

CI,  first  cen-icftl  Tcrtebra  ;  D  1,  first  donal  ror* 
tobm  ;  LI,  first  him^jar  vertebra  ;  S  1,  first  aaenil 
vortel>ra  ;  CO  1,  first  ecHrcj-gcsiJ  vertebra.  The  tnn- 
Aition  iQ  tbe  form  of  tbe  trans verae  procottsea  and 
tubcrLiea  in  t!ie  lower  dorsd  an*)  first  lumbar  vertebna 
is  well  marked  lu  thk  ^pecimeiu 

Tke  vertebral  eoliimn  as  a  wkale. — 

The  vertebral  column  may  be  rc'jrardcd  a^  a 
centnil  eoliimu  upon  which  the  other  parts 
of  the  skeleton  are  arniu*^ed.  Superiorly  it 
supports  the  skull^  kitenilly  the  ribs,  throu^jh 
which  also  it  receives  the  weight  of  tbe 
np]>er  Uml)s,  and  near  its  lower  extremity 
it  rests  upon  tbe  liip  bones,  by  which  it 
transmits  the  wei^^bt  of  tlic  Ixxiy  to  the  lower 
limbs.  It  is  a  pillar  of  support  ttj  the  rest  of 
the  skeleton,  and  protects  the  spinal  cord 
by  enclosing  it  in  a  bony  caual.  Its  average 
length  is  about  28  inches. 

AVben  seen  in  profile  the  colnmn  preBents 
four  curves,  directed  alternately  fonvards 
and  backwards,— forwards  in  the  cervical 
and  lomhar  regions,  backwards  in  tfie  dorsal 
and  sacral.  The  upper  curves  pass  im- 
perceptibly iuto  one  another,  hut  at  the 
junction  of  the  last  linnbar  vertebra  with 
the  sacrum  a  cousideralile  angle  Ls  formed^ 
kno\m  m  the  mao-i'iff*'brai  (vfffkr  caus- 
ing the  promontory  to  overhang  the  cavity 
of  the  ixjlvis.  The  doi-s^il  mid  sacral 
curves  are  primary  curves,  affecting  those 
parts  of  the  column  uhieh  enter  into 
the  formation  of  tbe  bony-walled  ea^itit^s, 
the  thorax  and  pelvis ;  they  make  their 
appearance  at  an  early  period  of  foetal 
life,  and  are  due  to  the  cou formation  of  the 
vertebral  bodies :  the  cer\  ical  and  lumbar 
cur\'e8  are  secondary  or  comjieusatory 
curves,  necessary  to  the  upright  posture, 
only  developed  after  birth,  and  dependent 
mainly  on  the  shajje  of  the  intervertebral 
discs  ;  in  these  regions  also  the  principal 
movements  of  the  spine  take  place.  The 
curves  obviously  confer  npon  the  colnmn 
greater  elasticity  and  security  from  injiny 
than  it  would  have  were  it  perfectly  stmigbt. 
In  the  nnper  dorsal  region  tberc  is  also  very 
fretfuently  a  slight  degree  of  lateral  cnna- 
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tore,  the  convexity  of  which,  in  most 
cases,  is  directed  towards  the  right  side,        cij 
and  is  probably  connected  with   the 
greater  use  made  of  the  right  than  of 
the  left  arm. 

Viewed  in  front,  the  bodies  of  the  ver- 
tebrae are  seen  to  become  broader  from 
the  axis  to  the  first  dorsal,  then  slightly 
narrower  to  the  fourth  dorsal,  and  from 
that  vertebra  they  gradually  widen  to 
the  base  of  the  sacrum.  The  width 
between  the  extremities  of  the  trans- 
verse processes  is  considerable  in  the 
atlas ;  small  in  the  axis,  it  becomes 
greater  as  far  as  the  first  dorsal  vertebra, 
thence  it  is  again  gradually  contracted 
as  far  as  the  last  dorsal,  and  becomes 
suddenly  much  greater  in  the  lumbar 
rmon. 

In  a  lateral  view  the  antero-posterior 
diameter  of  the  bodies  increases  in  des- 
cending through  the  dorsal  and  lumbar 
Tegions. 

Viewed   from    behind    the    spines  ^ 

occupy  the  middle  line.    On  the  sides  ,^j 

are  tne  vertebral  grooves,  corresponding 
to  the  laminse,  and  bounded  externally 
in  the  cervicd  and  dorsal  regions  by 
the  transverse  processes,  and  in  the 
lumbar  by  the  mammillary  processes. 
Along  each  groove  is  a  series  of  spaces 
between  the  laminae,  which,  in  the 
natural  condition,  are  filled  up  by  the 
yellow  ligaments.  The  extent  of  these 
intervals  is  very  trifling  in  the  neck 
and  in  the  greater  part  of  the  back ;  it 
increases  in  the  lower  third  of  the  dorsal, 
and  still  more  in  the  lumbar  region. 
The  interval  between  the  occipital  bone 
and  the  arch  of  the  atlas  is  considerable, 
and  so  is  that  between  the  last  lumbar 
vertebra  and  tlie  sacrum. 

The  only  part  of  the  vertebral  column 
that  appears  on  the  surface  of  the  body 
is  the  row  of  spinous  processes,  and  these 


Fig.  16. 


w^ 


Kg.  16. — The  yestebral  coluscn  viewed  fbom 

THE  LEFT  SIDE.      (A.  T.)      \ 

The  letters  and  numbers  indicate  the  seyeral 
Tcrtebne.  Ihe  antero-posterior  carratnres  of 
the  column  are  shown,  together  with  the  shape 
sod  sixe  of  the  bodies  and  intervertebral  spaces, 
the  fonn  and  transitions  of  the  transverse  and 
ipinons  processes,  and  the  differences  in  the 
eoitel  articiilating  suzfaces. 

o  2 
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ape  subcutaneous  from  the  sevcDth  cenical  to  the  third  sacral.  The 
upper  cervical  spines  are  deeply  placed  aud  can  be  felt  with  difficulty  in 
the  median  interval  between  the  muaeiilar  masses  of  the  back  of  the 
neck  ;  the  sixth  is  sometimes  long  and  m  such  eases  may  project*  The 
seventh  cervical  and  the  following  one  or  two  dorsiil  spines  arc  promi- 
nentj  the  others  He  at  the  bottom  of  the  long  ^^/n'mil  furrow  produced  by 
the  emiuenc^  of  the  spinal  muscles  on  each  side. 


OBSIFICATIOK   OF   THZS   VBBTHBRaB. 

The  VertebFffi  In  general. — The  ossification  of  each  vertebra  proceeds  in 
cartflage  from  three  principal  centres^  one  for  the  main  part  of  the  body,  and 
one  on  each  side  for  the  arch  and  processes,  together  mth  a  jmrt  on  each  side  of 
the  body*    The  lateral  centres  appear  about  the  7th  week  of  foetal  life,  that  of  the 

^*  ^7*  Fig.   17.— OsatrrcATtow  op  thk  vin- 

A,  ffetal  vertcbtn,  ehowing  the  three 
primary  centres  ;  1»  2,  neand  oesifi ca- 
tions ;  3,  central  ossifitation. 

1),  rlot^iii!  verteltm  from  a  ckild  of 
two  yemrs  ;  \  k,  '1  ore  seen  to  have  en* 
croftt-hed  u[>oa  the  body  at  *  the  neiir&- 
central  iiuturc,  to  Iultq  extended  into 
the  articular  an  el  trfmsvcTBO  pruccMM, 
and  to  have  lanited  iMdjiad  in  the  ^ioona 
proce&H^  leaving  the  ends  cartilaginona. 

C,  dorsal  Tertebra  at  aksat  seveiiteen 
years,  showing  cpiphyiies  on  th©  trans- 
verse  proceaaes,  4  &  5,  and  ^momi 
process,  6,  and  the  upper  epiphysial 
plate  of  the  body,  7> 

D  ^  E,  parts  of  a  tumku-  Tertebm  of 
about  the  same  age,  shoving^  in  addi- 
tion to  the  foregoing,  8,  the  lower  epi- 
physial plate  of  the  body  ;  9  &  10,  th« 
eptph>-»eK  of  the  mammillaiy  tuberelei. 

body  very  soon  afterwards.  From  these  centres  the  o<«ificatioii  extends  gnulnoUy, 
w  as  to  form  the  greater  part  of  the  vertebra.  Tliat  of  the  Ixxdy  does  not  pOMi, 
however,  in  the  dorsal  vertebra;  the  place  of  articulation  of  the  head  of  the  rib. 
leaving'  on  each  side  a  portion  of  the  body  whieh  is  formM  from  the  lateral 
centre,  and  is  sepamted  up  to  the  third  year  by  a  Barrow  cartilaglnouft  interval— 
the  neut'O'CrHtral  iftifurt\  It  would  appear  further,  that  while  ossification  in  the 
arches  commences  first  in  the  cervical  vertebra^  the  oeeeous  centres  of  the  bodies 
appear  earliest  in  the  lower  dorsal  vertebra 

At  the  time  of  birth  raopt  of  the  vertebrse  consist  of  three  o«*eouB  pieces*  cor- 
ref^wnding  to  the  three  origrinal  centres.  In  the  first  year  of  infancy  tJie  laininm 
of  opposite  gides  become  unite*!  in  a  number  of  the  vertebra!,  but  not  in  all.  The 
BpinouB  prooefises,  remaining  cartilaginoni*  for  a  time,  mo  grailually  completed  by 
the  growth  of  the  cartila^  and  the  extension  of  the  boue  into  them,  and  at  the 
same  time,  by  the  ossific  extension  of  the  trantrv  erse  processes  and  other  parte, 
the  vertebne  gradually  attain  to  nearly  their  full  ^ize  and  shape  about  the  age  of 
puberty.  At  different  periods  subsequent  to  this,  five  epiphyses,  or  eupplementary 
centres  of  oflsification,  are  added.  Three  of  these  are  email  portions  of  bone. 
placed  on  the  tips  of  the  spinous  and  transverse  processes :  the  other  two  are  thin 
annular  plate6  on  the  upper  and  lower  surfaces  of  the  body  at  its  circumference. 
In  the  lumbar  vertebrae  two  other  epiphyses  surmount  the  mammiOary  procesaes. 
These  epiphyses  appear  from  the  sixteenth  to  the  twentieth  year,  and  are  not 
wholly  tmited  to  Uie  rest  of  the  vertebra  before  the  twenty- fifth  year.  The 
trangr^se  prooesB  of  the  first  lumbar  vertebra  is  sometimes  developed  altogether 
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from  a  aepazate  centre.  Most  of  tihe  anterior  divisions  of  tlie  cerrical  transverse 
prooesses  are  ossified  by  the  extension  into  them  of  osseous  substance  from  the 
neighbooring  poeterior  part  of  the  process  and  from  the  arch  ;  bnt  those  of  the 
seventh  osnally  present  a  separate  osseous  nucleus,  and  small  nuclei  have  also 
been  observed  by  Meckel  in  those  of  the  second,  fifth,  and  sixth  vertebras. 

The  Atlas  and  Azia. — The  ossification  of  the  atlas  and  axis  differs  consider- 
ably from  that  of  the  other  vertebraa.  In  the  atlas,  the  body  being  absent,  the 
anterior  arch  is  formed  by  a  strip  of  cartilage  in  which  ossification,  commencing 


Fig.  18. — OSSIFICITIOH  OF  THE  ATLAS. 

(R.  QuAiir.) 

A,  before  birth ;  1  ft  2,  lateral  centres 
of  osBificalion ;  the  anterior  arch  is  carti- 
lAginoos. 

hf  in  the  fint  year ;  1  &  2,  as  before  ; 
3,  oaiific  centre  in  the  anterior  arch. 


Fig.  18. 


by  one  or  two  centres,  only  appears  in  the  course  of  the  first  year  after  birth. 
The  neural  arch,  together  with  the  processes,  is  formed  from  two  lateral 
centzes  corresponding  with  those  of  the  other  vertebrse.  and  which  begin  to 
ossify  about  the  7th  week.  Their  union  posteriorly  occurs  in  the  3rd  year,  and 
is  frequently  preceded  by  the  formation  of  a  distinct  spinal  nucleus.  Their 
union  with  the  nucleus  of  the  anterior  arch  does  hoc  take  place  till  the  5th 
or  6tli  year. 

In  the  axis  the  arch  and  processes  are  formed  jErom  two  centres  corresponding 
to  thoee  of  the  other  vertebras,  and  appearing  about  the  7th  or  8th  week.  Ossiii- 
cation  begins  in  the  body  about  the  4th  monti^,  from  one  or  sometimes  two  centres, 


Fig.    19. — OsaiFICATIOH  09  THE  AXIS  AS 
SBSX  JM  FBOHT.      (R.  QUAIK.) 

A,  from  a  foetus  of  seven  months  |  3» 
the  eentre  for  the  body ;  4  &  5,  two 
centres  for  the  base  of  the  odontoid  process. 

B,  shortly  after  birth ;  1  &  2  the  lateral 
centres  ;  3,  centre  for  the  body ;  6,  the 
tvo  oaitres  for  the  odontoid  process  now 
united. 


oocnpying  the  lower  part  of  the  common  cartilage  of  the  body  and  odontoid 
proceea.  In  the  upper  part  of  this  cartilage,  a  little  later,  two  collateral  centres 
afipear  for  the  odcmtoid  process ;  these  soon  unite  into  one,  and  become  ossified  to 
the  body  of  the  axis  in  the  3rd  year.  There  is  also  a  distinct  centre  in  the  apex 
of  the  i>roceeB  appearing  in  the  2nd  year.  The  separate  ossification  of  the  odon- 
toid prooeas  is  important  in  connection  with  the  view  that  it  is  the  displaced 
body  of  the  atlas. 

Bacral  VortalnrtB. — Each  of  the  sacral  vertebraa  presents  three  primary  centres 
of  ossification,  one  in  the  body  and  a  pair  in  the  arch.  The  centres  of  the  bodies 
of  the  first  three  vertebras  appear  about  the  8th  or  9th  week,  those  of  the  two 
following  vertebrae  somewhat  later.  The  laminas  b^jin  to  ossify  about  the  6th 
month,  bat  the  time  of  union  with  the  bodies  differs  in  the  different  vertebras ; 
taking  place  aa  early  as  the  2nd  year  in  the  lowest,  but  not  till  the  5th  or  6th 
year  in  the  uppermost  In  each  of  the  first  three  vertebne  (sometimes  however 
only  in  two,  sometimes  in  four)  the  anterior  part  of  the  lateral  mass  on  each  side  is 
formed  from  an  additional  nucleus  which  appears  at  the  outer  margin  of  the 
anterior  aacral  foramen  from  the  6th  to  the  8tii  month.  These  unite  to  the  bodies 
later  than  the  arches.  In  the  case  of  the  two  lower  vertebne,  the  lateral  masses 
are  filmed  hy  extension  of  oerafication  from  the  primary  lateral  nuclei.  On  the 
body  of  each  vertebra,  epiphysial  platee  are  formed  after  puberty,  aa  is.  othsr 
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Tertebras,  and  two  flat  irregular  plutes  of  bone  ore  added  to  each  lateral  rarfoce 
of  the  sacnim,  the  uppermost  of  which  eactenda  over  the  auricular  surface  and  the 
lower  over  the  sliarp  ^ge  below.  These  apt>ear  from  the  1 8th  to  tlie  20th  year,  and 
are  united  ahaut  the  2iith.  Hie  bodies  of  the  sacral  yertebrss  are  at  &-st  eeparated 
hj  intervertebral  discs,  but  about  the  18th  year,  in  the  case  of  the  lower  vertebrse. 
ossification  begins  to  extend  through  these  di^cs  and  the  epiphyties,  so  as  com- 
pletely to  unite  the  adjacent  bodies.  The  ossific  union  of  the  first  and  second 
bodiea  does  not  take  place  till  the  25th  year  or  later.  Previous  to  this,  the  lateral 
nmsses  have  coalesced  nearly  in  the  same  order  as  the  bodies. 

The  deficiency  of  the  spine  and  doi*8al  part  of  the  laminae  usually  pTtafciTiy  in 
the  fifth  nacral  vertebra,  and  not  unfrequently  extending  to  the  fourth*  but  mate 
rarely  to  the  third,  may  be  attributed  in  part  to  the  noti-extenaon  of  ossification 
in  that  direction  :  but  Fuch  varieties  of  form*  like  many  others  to  which  the 
sacral  vertebne  are  subject,  are  probably  intimately  connected  with  the  nature 
and  development  of  the  formative  matrix  of  the  bones.  The  more  completely 
open  state  of  the  Bocral  canal  posteriorly  found  in  cases  of  epina  bifida  is  un- 
doubtedly oonnected  with  early  morbid  changes  interfering  with  the  natural 
prooesB  of  development. 


Fig.  20.'— OsaifioATioif  of  the  sacruk.      (K.  Qcaif*) 

A,  lacnira  of  a  foitus  before  sit  monthA^  seen  fixfm  tbo  front,  showing  the  Qsalfic 
in  the  body  of  each  vertebra,  from  1  downwanla. 

B,  at  birth  ;  2,  2»  afiditional  centn;.'^  for  the  lateiul  masses. 

C,  al»oiit  twenty-tbree  years  ;  3,  3,  epipbysial  phtea  stUl  viBible  above  and  below  the 
first  vertebral  iH-tdy,  tlie  fissujes  still  rcmaijiiDg  between  tlie  fir&t  and  second  and  the 
Mooad  and  tliirtl  lutemt  maaaefl  ;  4,  A\  bteral  ejupljyaijd  pktes. 

]>i  upper  BurfiBioe  of  first  sacral  vertebia  at  four  or  five  jeorsp  1,  and  2,  as  in  A  aad  E. 
(A,  TO 
A  &  B,  nearly  full  sijte  ;  C,  one-fourth  ;  D,  one* third. 

Gooey  ^eal  Tertebrw. — Each  of  the  coccygeal  vertebne  is  oflsificd  from  a  diBEtincfc 
piece  of  cartilage,  and  ustnally  from  a  Bingle  centre,  but  in  the  upp^r  sometimea 
from  two  ct'ntre».  Ossification  ooramences  in  the  firwt  grenerally  alwut  the  time 
of  birth  ;  in  the  eeeond.  from  the  oth  to  the  10th  year ;  in  the  thirdj  some  tima 
l>efore,  and  in  the  fomth,  some  time  after  pu^w?.rty.  The  oR^ific  union  of  the  thre© 
lower  coccygfeal  Te-rtebraa  occurs  before  middle  life ;  their  union  with  the  first, 
and  the  union  of  this*  with  the  sacrum,  belong  t^  the  later  ]>eriodfi  of  life. 

For  more  detailed  information  concerning  the  oflsification  of  tbe  vertebrae,  aa 
well  as  of  the  bones  generally^  reference  may  be  made  to  Ram  baud  et  Eenault» 
*'  Origine  et  D^vdoppement  des  Os,*'  PariB,  1864. 


I 


OStlTBRAL   AND    BUHIAXi   HOVOLOOT   OF   TBH!   yZRTUBRSB. 

The  itudy  of  the  various  forms  presented  bv  the  part»  of  the  vertebral  column, 
and  of  its  relation  to  the  re^t  of  the  E<keleton  in  man  and  aniniaLi>  as  also  of  its 
development  in  the  feetna,  has  led  to  the  formation  of  the  general  Tiewa  of 
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komology  referred  to  in  the  intzoduction*  These  yriewn  originated,  In  eomewh&t 
different  forms,  mainly  with  Oken,  Coroi,  QooEroy  St,  Hilaiief  and  Owen  ;  and, 
with  razioos  modifications  and  extenmonB  hy  more  recent  writers,  tus  GoodAir, 
Hnadey^  Gcgenbanr,  St  Oeoi^  Mivart,  and  Flower,  are  now  admitt^  by  almost 
aU  anat^imifftffj  in.  some  shape  or  other,  as  the  basis  of  a  morphological  doctrinD 
of  tlie  ocnutmotton  of  the  skeleton.  There  i^  not,  indeed^  on  entire  agreement 
— >»*w*C  anatomists  with  respect  to  some  parts  of  thia  doctrine ;  but  still  there 
ifl  pDch  a  geneod  acknowledgment  of  both  the  zoological  and  eerial  homology  of 
the  parts  com pofdng  the  skeleton,  that  considerations  of  this  kind  cannot  be 
entirely  omitted  in  a  work  on  human  imatomy.  At  the  same  time,  it  \a  obrionn 
that  the  complicated  nature  of  the  subject,  imd  the  necessity  for  frequent  tc- 
feroioe  to  details  of  comparatiTO  anatomy  for  ita  elucidation  moke  it  impossible 
to  enter  fnlly  into  its  consideration  here,  so  that  our  remarks  mui^t  be  limited  to 
those  points  in  which  the  views  of  homology  have  the  most  immediate  bearing 
the  knowledge  of  human  anatomy.  The  accompanying  views  of  the  several 
and  M>me  of  their  varieties  aa  soen  from  above  (in  fig.  21)  may  assist  the 
imder  in  comparing  their  forms. 

1,  The  MTlea  of  centra  or  bodies,  eurromiding  the  primaiy  axis  of  the  noto- 
chotd^  ia  complete  in  man,  from  the  odontoid  process  of  the  second  vartebra  to 
the  cBndal  eatremity.  In  the  head  it  is  asoertoinod  to  be  prolonged  into  the  bosl* 
oecipital  and  baaisphenoid  parts  of  the  base  of  the  skull.  It  is  appoi'ently  absent 
m  the  atlaa^  or  rather  the  part  corresponding  to  the  centrum  or  body  of  that 
veEtcbra  is  united  with  the  body  of  the  axis  in  the  odontoid  process  :  whOe  the 
anterior  arch  of  the  atlas  belongs  to  a  different  Beries  of  part«.  not  yet  accu- 
ZBtidj  dietermined,  perhaps  to  the  precentral  or  Eubcentral  part«  or  hffpapophytejf. 
mie  proofa  of  this  view  are  deriv^  mainly  from,  Ist,  the  remains  of  the  noto- 
chord  having  been  actually  traced  in  the  fcctus  through  the  odontoid  process 
(aad  not  throogh  the  anterior  arch  of  the  at!aa)  into  the  basioccipita!  bone  ; 
2nii,  the  separate  osnfication  in  cartilage  of  the  odontoid  [irocei<.<! ;  and  3rd,  tho 
existence  in  some  animals,  as  the  omithorync?htiB  and  some  rt^ptiles,  of  a  b^ne 
fifn7<Mpftndtti|f  to  the  odontoid  process,  in  a  separate  condition,  without  any  other 
put  fCftmenting  the  body  of  the  atla£. 

2.  The  aeries  of  neural  arches  is  complete  in  the  whole  vertebral  column  of 
maiit  with  the  exception  of  the  three  lowest  coccygeal  vertebrce,  and  in  part  of 
the  upper  ooocygeal  and  lowest  sacral  vertebrae.  The  netixal  spines  are  al^o  com- 
plete in  nearly  the  same  vertebrsB  as  the  arches.  The  Epine  ib  abnent  or  little  de- 
▼idoped  in  the  atlas,  bifid  at  its  extremity  in  the  next  five  cervical  vertebra^^  but 
■rmplf*  in  all  the  remaining  vertebrae  in  which  it  is  present. 

S^  llie  articular  prooeeees^  or  sygapophyses,  superior  and  inferior  (preaxial 
yt^t  poetaxial),  correspond  in  their  relations  throughout  the  whole  of  tlie 
irarteline  in  which  they  exi^t,  with  the  exception  of  both  of  those  of  the  atlas 
and  the  superior  of  the  axis.  In  these  last  mentioned  vertebra?  the  aiiicular  pro- 
fanes are  not  in  the  series  of  zygapophyses,  being  eitoated  at  the  place  of  union 
of  the  pedicles  with  the  bodies,  or  nearly  in  the  place  of  the  capitular  aiticulatlon 
«>f  the  ribs  with  the  vertebral  bodies,  and  therefore  anterior  to  the  place  of  exit  of 
the  i^^kinal  nerves,  instead  of  posterior  to  it  as  in  tho  other  vertebras.  In  the 
sacral  vcrtebrBB  the  articular  processes,  existing  as  such  in  early  life,  come  to  bo 
in  the  adult  muted  by  anchylosis.  In  the  three  lower  coccygeal  vertebnc  they 
■ze  absent. 

4.  It  ie  in  the  comparison  of  the  parts  known  in  human  anatomy  under  the 
gcnenl  name  of  transverse  prooeBses  that  the  main  difficulty  of  establish ing 
homologiea  exists.  In  all  the  cervical  vertebcte  the  processes  so  called  are  pierced 
by  a  vertebrarterial  foramen,  and  the  meet  of  thmn  have  two  tuberclej*.  Those  of 
the  dorsal  vertebrs  are  for  the  most  part  simple,  but  are  articulated  at  two  places 
with  the  rib«L  At  these  two  places  are  situated  processes,  sometimes  projecting  in 
animal*  to  a  oonsidcmble  extent ;  of  which  the  dorsal,  forming  the  costo-transverse 
articulation ,  is  kn  o  wn  as  th  o  r «  bv  fcufa  r  pr^e*t  (diapophyeds)  ;  and  the  ventral^  form- 
ing the  ooato-central  articulation,  is  named  the  capituUir  procttt  (parapophysis) 
and  Is  placed  close  to  the  body,  Imt  separat-ed  from  it  by  the  netiro-centrnl  snture. 
It  is  i«7  generally  admitted  that  the  part  in  front  ol  the  vertebrorUrial  iorameiL  of 
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n.— THE   THORAX. 

The  Bkelefcon  of  tte  thorax  consists  vf  the  dorsal  Tertebne  already 
de§crib€d,  the  st^roum,  the  ribs,  and  the  costid  cartilages. 

Tsm  BTmmx^M  or  bhsabt-bonij. 

The  stemiim  is  situated  in  the  median  line  at  the  fore  part  of  the 
thorax.  It  is  connected  with  the  i*est  of  the  tmnk  hj  the  cartiJages  of 
the  first  seven  pairs  of  ribs,  and  gites  attachment  to  the  clavicles.  It  coo- 
gists  originally  of  six  segments.  The  first  of  these  usiiailj  remains 
distinct  np  to  advaoced  life,  and  is  caOed  the  jmrnulnitfm  or  pn^ 
sternum :  tlie  succeeding  four  are  miitcd  into  one  in  the  adult,  and  form 
the  hodif  OF  memsternmn :  the  sixth  generally  remains  eartilaginoue  for 
some  years  after  birth,  and  sometimes  partially  so  even  to  advanced 
age,  constituting^  the  enHtfonn  proc^ss^  or  metasfermim  ;  in  middle  life  it 
is  most  frequently  ossified  and  united  hj  bone  to  the  liody. 

The  sternum  is  flattened  from  before  backwards,  and  presents  a  slight 
Tertical  curve  with  the  convexity  in  front.  It  is  of  unequal  width,  being 
broad  at  the  upper  part  of  the  presternum,  considerably  narrower  at  the 
lower  end  of  that  portion  and  iu  the  first  segment  of  the  mesostemum, 
somewhat  wider  near  the  lower  end  of  tliat  portion,  and  finally  narrowed 
near  the  junction  with  the  metasteraum.  It  consists  of  light  canceDated 
tisane,  witli  a  thin  covering  of  compact  Ijone, 

The  prestemTiiii  is  the  thickest  part  of  the  bone.  Its  anterior  surface 
presents  a  sliglit  media  a  elevation,  its  posterior  is  smooth  and  somewtiat 

Fig,  22.  Fig.  22. — Tm  sTERKtric  of  a  mfdi^lk-aqvp 

MAX.     (A.  T.)     i 

A,  from  before  ;  1,  2,  3,  4,  5,  6,  &  7,  tli« 
articular  Kurfaces  for  the  corresponding 
costal  cartilages  ;  8,  injinubrium  fctiU  sepa- 
rato  from  the  botly  ;  !►,  Imly  ;  ll>,  cMiforni 
procesB,  DfiseouH,  and  united  to  tlie  boity ; 
11,  intcrclavicnlar  notdi ;  12,  ckvicular 
notch. 

B,  tlie  Bame  utcmiim  Tjcwed  from  the 
right  side,  shoeing  the  general  conyexit;^ 
of  the  bone  forwarda.  The  diFcrent  facets 
of  artlciilaiicn  with  the  davicle  and  costal 
cortihiges  iaiII  Ite  distmguisbed  by  their 
position  in  compuring  the  figure  B.  with  A. 

concave.  Its  upper  border  h  di- 
vided into  three  aeep  notches ;  the 
middle  oue  is  named  the  mcisnra 
ifemiiii  fifiri^ ,  or  iti  ierc  ktvku  tar 
notch;  the  hitera!  ones  form  two 
depressed  artieiiJar  sm-faces  directed 
upwards,  outwards  and  hat^k wards, 
for  articulation  with  the  clavicles, 
ehvitftlar  jiotches.  Each  lateral 
Imrder  presents  superiorly  close  to 
the  clavicular  notch,  a  rough  tri- 
anj^ar  surface,  which  unites  with  the  cartilagre  of  the  first  rih,  Below 
this  the  bone  slojxii  inwards,  and  at  its  inferior  nn^rle  j»rcscnts  a  small 
fiui'faec,  which  with  a  similar  one  on  the  mesoBtcniuiii  forms  a  notch  fur 
the  cartilage  of  the  seeond  ril>.  The  lower  margin  is  straight  and  united 
by  cartilage  to  the  up[Xir  margin  of  the  mesosterniim. 
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Tlie  mesofftemiim  m  marked  on  it8  anterior  Biirfoce  by  three  Bliofbt 
truii?e]»e  eie^nations  at  the  lines  of  junction  of  its  four  compnent  parts. 
Its  posterior  scurface  is  comparatively  smooth.  Each  lateral  mari^u  prc- 
Kntfi  fiye  notches  for  the  reception  of  costal  cartilages,  and  a  small  suiface 
BBperiorly^  which,  with  the  similar  depression  on  the  prestcnmm,  forms 
llie  notch  for  the  second  costal  cartilage.  The  notches  for  the  third, 
iKirtli,  and  fifth  costal  cartilages  are  opposite  the  lines  of  junction  of 
tiie  fdar  laments  of  the  body  of  the  sternum  ;  those  of  the  sLxth  and 
senmth  are  placed  close  together  on  the  sides  of  the  inferior  segment^ 
that  for  the  seventh  being  completed  by  the  ensiform  process. 

The  metastemtuii,  cnsifonu  process,  or  xiphisternimi,  is  a  thin  spatula- 
like  process  iirujecting  downwards  between  the  cartijaj^es  of  the  eeventh 
ribs.  It  is  subject  to  frequent  varieties  of  form  ;  being  sometimes  bent 
fonraidB,  sometimes  backwards,  ofben  forked,  and  Konietimes  perforated. 

The  sternum  is  subcutaneous  in  the  middle  h'ne,  forming  the  floor  of  the 
sigmal ^rooi*e  l)etween  the  pectoral  muscles  which  cover  the  lateral  portions 
of  the  anterior  surface.  The  upper  end  is  marked  l»y  the  deep  suirrasternal 
noieJiy  and  the  ensiform  process  lies  at  the  bottom  of  the  ijifrmternal  dejireS' 
Mkmj  the  latter  being  due  t^t  the  prominence  of  the  mesosternum  and  the 
nrcnth  costal  cartilages  beyond  the  sarface  of  the  xiphisternnm* 

Hie  ileniiim  is  eabject  to  many  Tarietie«  of  form.  It  i«  not  trnfrequentlj 
lABch  aborter  than  Dsaal,  and  indented  at  its  lower  pait,  ns  occotb  espe<!i&i]y  from 
thm  iMiCMmfe  of  the  Gobbler's  UxL  Oocaaaotmlly  the  lower  ptirt  of  the  liodj  is 
pertoMMUd  by  the  to-caUed  fornmim  ttitrmU  (fig.  26,  E.)  ;  and  in  mre  cases  the 
warn,  bas  been  found  divided  to  a  greater  or  leas  extent,  couBtitnting  the 
formation  of  fiaenra  etemi,  and  connected  in  Fome  instance's  with  ecto[>ia 
(Owie  of  E.  Grom,  described  by  Allen  Thomson  in  GIaagx>w  Med.  Jounio 
Gibson  and  lUalet,  Jonm.  Anat.  xiv.  1 ;  Tamer,  ib.  103.) 
Two  small  nodtdes  of  bone,  ot$&  nvprajiternalia,  have  been  found  in  some  rue 
rniwi  at  tbe  aides  of  the  inciBura  cloee  to  the  claTionlar  notches,  united  by 
cartilage  and  ligament  to  the  stemnm.  Their  podtion  is  indicated  by  tbe  aste* 
riaks  (**)  in  figure  20,  £*  They  appear  to  be  vestiges  of  the  qiistemol  bone  of 
moaotreemata  and  lixards,  the  lateral  parts  of  which  are  represented  normally  in 
tbe  fntecaztiotilar  fibro-cartilagesof  the  stemo-clavicular  artioulationB.  (Breschet, 
Sc.  Nat.,  2nd  series,  x.  91  ;  Luechka,  •*  Die  Hakrippen  and  die  Ossa 
'  Yietma,  1859 ;  Gegenbanr,  Jenaische  Zeitschr.  i.  175.  Bardeleboii 
be  ^tzangsberichte,  ld7U^  a.  HO.) 


THX   RIBS. 

The  rilMi  (coJst(E%  twelve  in  number  on  each  side,  constitute  a  eeries  of 
ttTched  and  highly  elastic  hc*nea»  which  extend  outwards  and  forwards  from 
tlie  VCTt^hral  column,  and  form  tlie  lateral  walls  of  the  tlioraA'.  Their 
an*  '  remitics  give  attachment  to  cartilaginous  prolongations — the 

CD'  'Mfts^  the  first  seven  pairs  of  which  jmss  forward  to  the  sternum. 

On  tliis  account  the  first  seven  pairs  of  ribs  are  called  skfitml^  and 
the  remaining  five  pairs  axfejnal  libs.  Of  these  asternal  ribs  each  of  the 
apper  three  has  its  cartilage  attached  along  its  superior  border  to  the 
cartilage  of  tlic  rib  above  it,  wliilc  the  two  last,  being  entirely  firee  from 
such  attachment,  are  caliQd  Jftttilintj  ribs. 

Oenoral  cli&racters  of  the  ribs. — These  aie  best  marked  in  the 
libs  neftr  the  middle  of  the  series.  Tlie  posterior  extremity  ia  thickened, 
and  is  termed  the  head  or  caintuJum  ;  it  presents  a  superior  and  an 
inferior  oblique  articular  surface  for  articulation  with  the  l>odies  of  two 
^atefarSy  and,  between  them,  a  sli*rlit  ridge,  to  which  the  iiiterarticolar 
>  k  attached.    At  a  little  distance  from  the  hexid,  and  separated 
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from  it  by  the  slijrbtly  constricted  neck^  is  the  iuhe/rlfi,  which  is  directed 
backwards,  and  presents  a  Emooth  sorface  for  articulation  with  tlie 
trauBverse  process  of  the  inferior  uf  the  two  vertel)rje  with  which  the 
head  ia  connected,  and,  outside  that,  a  roughness  marfciug  the  insertion 
of  the  p^jsterioi'  custo-ti-ansversc  ligament.  The  whole  extent  bevoiid 
the  tubercle  et^nstittites  the  Imhi.  It  is  laterally  compressed,  and 
l»ruiuier  from  above  downwards  to\\ards  the  anterior  extremity.  Outside 
the  tuljcrele,  rn'er  the  most  convex  part  of  the  Ixjdy,  is  a  rongh  line 
which  convsponds  to  the  outer  border  of  the  erector  spiiise  muscle,  and 


Fig,  23.— Tai  mtsr,  sixth,  akd  twelfth  aiM  i>f  thb  ju^jht  side.     (A.  T.)    J 

A,  the  Bixth  seen  from  aboT©  And  the  outer  Bitlc ;  B,  the  same  rib  from  below  and 
witliin  ;  C,  tBe  firet  rib  from  alMjre ;  D,  the  twelfth  rib  from  above. 

1,  the  head  in  C  &  D,  the  intervertebral  ridge  in  B;  **,  the  co«to-ccntniI  fsuxU  I  2, 
neck  J  3,  tu1)ercle,  in  B  presenting  tlie  rough  tubercle  nnd  thesttiooth  facet  for  articaktion 
with  the  tmnsrerse  iirooess  ;  4,  lower  Ix>rr1cr  with  the  ridge  and  subcostal  jkfnxtve ;  5, 
upper  border  ;  6,  oval  pit  for  the  attAcbment  of  the  costal  cairtilage  ;  7,  in  <-',  the  scalcno 
tuberele*  and  beMnd  it  the  smooth  grooTe  for  the  subclftvian  artery. 

marks  the  anffle,  so-called  because  at  this  point  the  rib  takes  a  more 
sudden  curve,  its  direction  l^eiug  now  forwards  and  outwards.  The 
inferior  liorder  presents  on  its  inner  as]>ect  the  subcostal  (/roove,  in  which 
lie  the  intercostjd  vessels  and  nerve,  and  which  is  iKst  marked  opposito 
the  an^lc  and  disappcai-s  in  front.  The  anterior  extremity  is  hollowed  at 
it3  tip  into  an  oval  pit,  in  whicli  the  costal  cartilajijc  is  implauted. 

Iitclimition  and  curi'm, — There  is  a  general  incliiiation  of  the  ribfl 
downwards  from  the  head  to  the  anterior  extremity,  the  slope  being 
greatofit  between  the  head  and  angle.  The  cnrve  of  the  ribs  is  more 
msiked  towards  tlie  buck  jwirt  than  in  front,  especially  near  the  angle* 
Besides  the  main  curves  nrjw  mentioned  the  rib  is  slightly  twisted  on 
itself,  so  that  while  its  surfaces  are  vertic^al  behind,  they  are  placed 
eomewliat  tflOkjuely  in  front. 

Special  cliancters  of  certain  rilwi, — The  ribs  increase  in  length 
from  the  first  ti>  tlie  seventh  ur  ei^'hth,  and  decrease  to  the  twelfth,  so 
that  the  last  is  little  lon^r,  often  even  shorter,  than  the  first.  The  first 
rib  is  the  broadest,  and  after  it  the  middle  ones  ;  the  twelfth  is  the 
narrowest.  The  distance  of  the  angle  from  the  tubercle  increases  gradually 
from  above  down* 

Tbe  first  rib  is  not  twisted,  and  is  so  placed  that  its  sur&ces  look 
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nciirlf  opwards  and  downwards.  The  head  is  Buiull;  and  presents  a  single 
ariieular  surface  for  the  first  dorsal  vertebra.  The  neck  is  slender,  and 
ibe  angle  coincides  with  the  tubercle.  On  tlie  euperior  surface  are 
two  WT  slight  smooth  depressions  with  an  intervening  rough  mark,  and 
ft  ooDBiacrable  rough  suriiice  behind.  The  rough  surface  marks  tlie 
ftttannhmcnt  of  the  scalenus  mcdius  muscle,  tlie  posterior  depression  the 
position  of  the  subclavian  srterj,  the  anterior  depression  the  subclavian 
vein  ;  and  the  inten-ening  slight  elevation,  frequently  terminating  in 
a  sharp  spine  on  the  inner  etigc^^the  scakm  iuberck — indicates  the 
attachment  of  the  scalenus  anticus  mugcle. 

The  ■ooond  riTu,  longer  than  the  first,  presents  extcmallj  a  prominent 
rooghiiMB  which  marks  the  attachment  of  the  serratus  magnus. 

The  ol«v«ath  and  twel^h  riba  have  no  tubercle,  and  only  a  single  arti- 
colating  surface  on  the  heatl.  The  subcostal  groove  is  scarcely  perceptible 
oa  the  eleventh,  and  is  absent,  together  with  the  angle,  from  the  twelfth. 

IVrirf  i>#, — The  number  of  the  riba  in  sometimes  increased  to  thirteen  on  one 

m  both  sides.      The  Bupemumemry   rib   is  tiauaUy  veiy  short,  and  is  moat 

freqnexitlj  formed  in  connection  ^'ith  the  tmnfiverse  procees  of  the  first  lumbar 

Tertebtm,  or  occaaiopftUy  with  the  seventh  cervical :   in  the  latter  case  the  oddi- 

rib  has  generally  a  double  attachment,  viz.,  to  the  body  imd  tronfivcree  pro* 

of  the  vertebra  outride  a  vertebrorterial  foramen  (see fig.  21, 4^  <?,  t?,  and  8,  c&.^ 
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le  GO0tal  cartilages  unite  the  ribs  to  the  sternum.  Their  breadth 
diminishes  gradually  from  the  first  to  the  last,  whilst  their  len^cth  increases 
M  ^  as  the  seventh,  after  which  they  become  gradually  shorter. 
Their  line  of  direction  vai'ies  eonsiderably.  The  first  descends  a  little, 
the  second  is  horizontal,  and  all  the  rest,  except  the  last  two,  ascend 
more  and  more  from  the  rib  towards  the  steniu-m  as  they  are  situated 
down.  The  external  or  costal  extremity,  convex  and  uneven,  is 
ited  into  and  united  with  the  end  of  the  correspondino;  rib.  The 
Tntemal  extremities  of  the  upper  seven  (except  the  first)  are  smaller  than 
the  external,  somewhat  pointed,  and  fit  into  the  con'esponding  anj^ular 
smfaoes  cm  the  side  of  the  sternum,  with  which  they  are  articulated  in 
quorial  cavities^  Each  of  the  cartilages  of  the  first  three  asternal  ribs 
beoomes  slender  towards  its  exfcix'mity,  and  is  attached  to  the  lower 
bofdcr  of  that  which  is  next  above  it.  The  last  two  arc  painted  and 
nnattached.  The  sixth,  seventh,  eij^hth,  and  ninth  cai-tilages  form  a 
scries  of  interchondnd  articulations,  by  means  of  a  broad  process  sent 
down  from  the  rounded  an^^le  of  the  one  meeting  a  less  salient  projection 
from  the  upper  border  of  the  next. 

The  first  cartilage,  which  is  directly  united  to  the  sternum  without 
articalar  cavity,  uftually  becomes  more  or  less  ossified  in  the  adult  male  ; 
and  the  others  likewise  exhibit  a  consider  able  tendency  to  ossify  in 
advanced  life*  This  tendency  is  not  so  great  in  the  female,  in  whom 
costal  Kspiration  is  generally  more  extended  than  in  the  male, 

THE   THORAX  AS   A  WHOLE. 

The  bony  thorax  is  of  a  somewhat  conical  shape,  flattened  from  before 
tiack,  and  much  longer  behind  than  in  front.  The  posterior  wall,  fc»rmcd 
by  the  dorsal  vertebne  a!id  the  ribs,  is  convex  from  above  down,  and,  the 
ribs  being  directed  backwards  from  the  vertebrae  as  far  as  their  angles,  a 
bftNid  fniTOW  is  produced  on  each  side  of  the  spine  which  lodges  the 
erector      '  u^le.    The  anterior  wall,  formed  by  the  sternum  aud^ 

ooetal  K  ,  13  only  slightly  convex,  and  is  inclined  at  an  angle  of 


BONES   OF   THE   THORAX. 

2(f  to  25°  with  the  vcrticiiL  Tii  the  condititjii  uf  expiration  the  upper 
lx»rder  of  the  Bternnm  is  oppositt?  the  disc  bet  wee  Ji  the  second  and  third 
domil  vertebne,  the  jimction  uf  the  mantibriuni  and  body  opposite  the 
middle  of  the  fifth  dorsul  vertehra,  aiid  the  xipbi-sternal  articulation  about 
opposite  the  interspace  hetween  the  ninth  and  tenth  dorsid  vertebni?. 

Fig,  24.  Fig.  2-t, — Fuont  ytbw  op  the  thorax, 

,^  fiHOWINO    THE  iTERNCrU,     COSTAL    CARTl- 

p.r'^^F^  V  ULQES,  RIBS,  ASD  DORSAL  YERTEBRX.      1 

1,  manubrium  ;  2,  is  close  to  tlio  place 
of  union  of  the  first  costal  cartilage  ;  3, 
cla%*icular  notcli ;  i^  bol}'  of  the  fttemum  ; 
6,  ensifonu  process ;  6,  groflve  on  the 
lower  bonier  of  the  riba  ;  7,  the  vcrtebnil 
end  of  the  ribs  ;  8^  neck  ;  i*»  tulscrck  ; 
10,  costAl  cartilage  ;  12,  first  rib  ;  13,  iu 
tubert^le  ;  14,  first  dor«id  vtjrt^ibra  ;  15, 
eleventh,  16,  twelfth  rib, 

The  sides  are  sloped  ontwards  to 
about  the  ninth  rih,  are  slightly 
convex  from  above  down,  and 
strongly  arirhed  from  before  Imck. 

Y  ■' ^       ^^    \^w         The  upper  aperture  is  contracted, 

^    ^*^  reni form,  nearly  plane,  and  much 

sloped  downwai'ds  ;  the  Jower  is 
iiTcgular,  the  mar^n  iiscends  on 
each  side  from  the  tenth  rib  to 
the  xiphi-Rtemal  articnlatioTi,  and  thus  gives  rise  to  the  .^}fbrosial  awjle 
into  the  centre  of  wliich  the  ensiform  process  projects.  The  form  of  t  lie 
cavity  corresponds  generally  to  that  of  the  exterior,  but  in  the  mid<lle 
line  the  antero-postcrior  diameter  is  much  reduced  l>y  tlie  projection  of 
the  bodies  of  the  vertelnie ;  as  a  consetiuence  of  this  and  the  backward 
direction  of  the  hinder  ends  of  the  ribs,  a  deep  hollow  is  formed  on  each 
side,  into  winch  the  posterior  ]>ortion8  of  the  lungs  are  reccivc*d,  and 
thus  the  weight  of  the  body  is  thrown  farther  back  and  is  more  equally 
distributed  aroimd  the  vertebral  column. 

The  intercostal  spaces  are  eleven  In  number,  somewhat  wider  above 
than  beloiv,  but  varying  ivith  the  elevation  or  depression  of  the  ribs. 

OBBiriCATIOlT    OF   THB    RIBS    AKTJ    BTERNTJM* 

The  ossification  of  the  ribs  begins  in  cartilag'o  posteriorly  abont  the  eighth 
week  of  f(£tal  life,  and  extends  rapidly  forwards,  &o  aa  to  reach  the  pennanent 


25.— Ohk  ok  the  middle  mns  at  about  TWiimr  yiabs  of  a<ie.    (R.  Quaiic.) 
1,  body ;  2,  epipiiyiis  of  the  head  j  3,  that  of  the  tubercle. 
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cartilage  aboat  the  fonrth  month.  After  puberty  the  centres  of  two  small  epi- 
physes i^fipear  in  the  cartilage  of  the  head  and  tubercle.  These  become  united 
with  the  main  bone  by  the  twenty-fifth  year.  The  tubercular  epiphysis  is  wanting 
in  the  elerenth  and  twelfth. 

The  oosification  of  the  stemmn  begins  about  the  sixth  month,  and  usually  by 
a  single  centre  in  the  presternum.  The  next  centre  appears  at  the  seventh 
month  in  the  upper  segment  of  the  mesostemum,  and  ossification  follows  in  the 
next  two  segments  shortly  before  birth.  In  the  lower  segment  ossification 
begins  in  the  first  year  or  later,  in  the  metastemum  usually  not  before  the  sixth 


^J.^ 
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Kg.  26.— OsSIflOATION  OF  TM  8TKRHUM.      (R.  QuADT.) 

A,  the  cartilaginous  stemam  before  the  middle  of  foetal  life. 

B,  the  sternum  of  a  child  at  birth.  1,  2,  3,  &  4,  mark  the  commencing  ossific  nuclei 
for  llie  manubriom  and  three  upper  pieces  of  the  body. 

C,  the  stemmn  soon  after  puberty,  showing  cartilage  between  the  manubrium  and 
body,  and  imperfect  union  of  the  first,  second  and  third  pieces  of  the  body,  while  the 
thiid  and  fourth  are  united. 

D,  a  sternum  at  biith  with  an  unusual  number  of  ossific  centrcR,  six  in  the  manubrium, 
1',  which  is  very  xmcommon  ;  two  pairs  in  the  lower  pieces  of  the  body  3'  &  4'  which  is 
not  unusual ;  2,  the  single  centre  of  the  first  piece  of  the  body. 

S,  example  of  the  perforated  sternum,  which  depends  upon  the  imx)erfect  union  of 
the  pairs  of  ossific  nuclei  shown  in  D  in  the  lower  part  of  the  body ;  this  figure  also 
shows  two  epistemai  bones,  *  *.     0  and  E  are  reduced  below  the  size  of  nature. 


year,  and  often  much  later.  In  the  presternum  sometimes  two  centres  of  ossi- 
fication appear,  one  above  the  other,  and  occasionally  several  are  met  with.  In 
the  upper  segment  of  the  mesostemum  the  centre  is  most  commonly  single,  but 
in  each  of  the  following  segments  there  are  frequently  two  placed  one  on  each 
side  of  the  middle  line.  The  lower  segments  of  tiie  mesostemum  imite  together 
after  puberty,  but  the  upper  one  often  remains  separate  till  after  the  twenty-fifth 
year.  The  metastemum  is  united  to  the  mesostemum  in  middle  life,  the  pre- 
sternum in  more  advanced  life,  and  then  not  invariably.  The  bony  parts  formed 
from  the  lateral  centres  of  the  lower  segments  of  the  mesostemum,  as  well  as  of 
the  metastemum,  not  unfrequently  remain  separate  for  a  considerable  time,  and 
occasionally,  by  defect  of  ossification  or  non-union  across  the  middle  line,  leave 
the  pemmnent  median  aperture  referred  to  on  p.  27. 
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m.— THE    BON^S    01*    TffiB    HEAB. 

The  skull,  comprising  the  bones  of  the  head,  is  of  a  spheroidal  fi^re, 
compreeseil  on  the  sides,  broader  behind  than  before,  and  Bupported  on 
the  vertebra!  eohimn.  AH  its  boiie&,  ^ith  the  exception  of  the  lower  jaw, 
are  immoTcably  united  together  by  lines  and  narrow  surfaces,  more  or  less 
uneven,  termed  snimTs,  The  skull  is  divided  by  anatomists  into  twt) 
partSj  the  emnmm  aud  the  fare.  The  omnium  protects  the  brain  ;  the 
faee  surromids  the  mouth  and  nasal  passages,  and  coaipletes  with  the 
cranium  the  orbits  or  cavities  for  the  eyes.  The  craniom  is  composed  of 
ci^ht  hones,  xh. :  the  ompiial^  two  jrarietalf  the  fnmkil^  two  kmmral^ 
the  splmioid,  and  the  eihmmd.  The  feice  is  composed  of  fourteen  bones, 
of  which  twelve  are  in  pairs,  viz.  :  the  ,sufHrwr  nmxfUari/^  nudar^  tutmU 
palate^  Imhnmal,  aud  inferior  turhimiie  bonr,^ ;  and  two  single,  viz»:  the 
roi}m\  and  the  inferior  muxiliu.  The  hf/oid  bone,  suspended  by  hgaments 
from  the  under  sm'&ce  of  the  cranium,  may  also  be  classed  with  the 
bones  of  the  head, 

TSm   OGCIPITAIf  BQ1!T:E. 

The  oceipitftl  bone  is  situated  at  the  lower  and  haofc  part  of  the 
cranium,  lo  general  fonn  it  is  rhomboidal,  and  through  its  lower  and 
anterior  part  passes  a  large  oval  aperture,  foramen  mnpium^  forming  the 
communication  between  the  cranium  and  spinal  canal.    The  portion  of 
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Tig,      27. — OoOtMTlL     BOIl 
FROM   BSLair  A3rt»    BEHIKD, 

saowiHo     Tm    kxtbrwaii 
strKVAQi.    (A.  T.)    I 

1,  baiill&r  process  ;  2,  ooa- 
il jlajT  portion,  the  ppolx*  toaika 
the  anterior  «>Dd;lar  foiumen ; 
\  jugoJAT  prooew ;  4^  iMerat 
jmgie  ;  5^  Buperior  angle  ;  6, 
superior  cnrviKl  line  ;  7,  ex- 
terjml  occipital  protul^erance ; 
7,  8,  exteriml  oecipital  ereat ; 
9,  10,  inferior  curved  line  ; 
11,  foramen  magnum ;  12»  con- 
Jjle.  irarae«iiaUily  aln»Te  it 
the  posterior  condy  liir  furamen. 


the  bone  bt^hind  the  for- 
amen is  (ahtd(U\  the  nar- 
rower part  in  front  forms 
a  tbrek  nuiss  named 
basilar  process^  and  the 
parts  on  the  sides  of  the 
foramen,  bearing  the 
condyloB  or  aiticulating 

pfOOGflBes  by  which  the  head  is  supported  on  the  atme,  are  the  condylar 

porikmn. 

The  two  Buperior  borders  are  deeply  serrated,  and  arc  articulated  with 

the  parietal  bones  in  the  laml>doid  euture.    By  its  two  inferior  borders, 

which  arenueTcii  but  not  deeply  serrated,  it  articulates  with  the  mastoid 
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and  petroas  portions  of  the  temporal  bone,  while  the  extremity  of  its 

bisilar  pnx*es8  is  unitc?d  to  the  bodj  of  the  sphenoid,  in  the  youn<j^  con- 

I  diiion  by  cartilage,  but  alter  the  age  of  twenty  yeai-s  by  continuous 
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FSf *     tS. OOCtPlTAl      EOITE 

WWin  BXFOKE,  S^OWniQ  TSE 

1,    bualAT    pfooeas    tawti 

tlm^d^  «t  the  place  of  Qnion 

Ik  vilJi  tKe  ttOietioid  bone  ;   % 

jqidfhr  portion  ;  3,  jdipiliu' 

■  ;   X  ,  bet^^een  2  &  3, 

\  ol  tlte  lateral  dnnsand 

_  r  DOtcli ;  4jatcral  angle ; 

S,  floperior  iud^Io  ;  1  to  3,  the 

«4ie  0f  irtieul&tioo  with  Uie 

pctfims  bone  ;    3  to  4,  with 

~  ittAtftotd  bone;  4  to  5,  wtth 

VjttrietAl  bone;   11,  fora- 

i  roa^um;    13,    iatenukl 

I  •wqutal     proiubenuice      smd 

(TDore  ol  tlie  torcalar  Hero' 

pUH ;    14,   inieniAl  oocipital 

<Ml ;  15,  groo^  of  tti«  Itttend 

curat ;  from  $  to  I8»  stoqto 

«f  tbe  ioperkir  loogitadliml 

msmi  16,  oei^bral  fo«ft  ;  17, 

eerebeikr  f  iifc. 

oeseons  snbitance-    The 

rhomboidal  form  gcnc- 

mUt  given  by  the  meeting  of  these  borders  at  the  foiir  angles  is  not 

onneqaently  somewhat  changed  to  the  octagonal,  by  the  greater  or  lesa 

projectiott  of  subordinate  obtnse  angles  between  the  npper  and  lateral^ 

and  between  the  latei-al  and  lower  angles. 

The  tulmlar  portion,  or  snpraoccipital,  on  its  posterwr  surface 
presents  about  the  centre  a  prominence,  varying  greatly  in  its  develop- 
ment  in  different  Bknlls,  the  exttnial  orcipiia}  protuberame,  which  can 
be  felt  nnder  the  skin  at  the  back  of  the  head  ;  arching  outwards  frtini 
this  on  each  side  is  the  superior  curved  Imc^  which  divides  the  surface 
into  two  parts,  an  upper  and  a  lower  :  the  upi>er  part  is  convex  and 
Bmooth,  and  is  coTered  by  the  iiairy  scalp  ;  the  lower  is  more  uneven  ; 
it  is  divided  into  two  lateral  portions  by  a  median  ridge  called  the 
txi^nal  occipital  cre^t  and  each  of  these  is  again  divided  into  an  upper 
and  a  lower  surface  by  the  inferior  curved  Um^  which  can  be  followed 
outwards  to  the  extremity  of  the  jugular  process.    The  cuned  lines  and 

thus  marked  out  give  attaclunent  to  the  numerous  muscles  of 

of  the  neck. 
Se  deep  surface  of  the  bone  is  marked  by  two  snio<jtb  ridges  which 
cross  one  another,  one  extending  fi^oni  the  uppr  angle  to  the  foramen 
magnnm,  and  tl\e  other  tmusver^ly  from  one  lateral  angle  to  the  other  ; 
at  the  point  (►f  intersection  of  these  ridges  is  the  inlernal  occipital  pro- 
tubin'ance.  Separated  by  tliese  ridges  are  four  hollows,  the  superior  and 
iriferiar  occipital  fosm^  which  lodge  respectively  the  posterior  cerebral 
and  the  cerebellar  lobes.  The  superior  part  of  the  longitudinal  and  the 
transverse  ridges  are  grooved  in  the  course  of  the  longitudinal  and  lateral 
Tenons  sinuses  respectively.    The  wider  space  where  the  longitudinal 


J 


1M  BOiOSS   OF  THE  HEAD. 

grooTc  IS  contiTined  into  one  of  tbe  lateral  grooves  (more  frcfinentlj  tbw 
right)  bj  side  of  tlie  interniil  occipital  protiiberanco  lodges  the  torciilurl 
Ilerophili.  The  inferior  ride^e  is  single,  and  is  named  t!ie  internal  occi* 
pifal  crest.  The  margini  of  the  tabular  portion  are  deeply  serrated  above] 
the  lateral  angles  for  articulation  with  the  pai-ietal  hones  ;  below  thati| 
level,  thej  unite  with  the  ma^^toid  portions  of  the  temporal  hones. 

The  condylar  portioiis,  or  exoccipitals,  hear  the  ailieakting  con- 
dyles on  their  lower  part  close  to  the  margin  of  the  foramen  magnum  m 
its  anterior  half.     The  condyles  are  elliptical  and  converge  somewhat  in 
front ;  their  surfaces  arc  convex  from  l>ehinfl  forwards  and  from  side  to^ 
side,  and  somewhat  everted.    €)o  the  inmr  side  of  each  is  a  rough  impre^ 
fiion  for  the  attachment  of  the  lateral  cdontoid  ligament  of  the  axis,    Per-J 
forating  the  l»ne  at  the  base  of  the  condyle  is  the  aida-ior  condtjUtA 
foramen^  rminiDg  from  the  interior  of  the  eniuiura  immediately  above  thej 
foramen  magnum  outwards  and  forwards,  and  tninsmitting  the  hypoglossal  I 
nerve  ;  the  foramen  is  occasionally  double.     Behind  the  condyle  is  a  pit, I 
posicn'or  condt/tarfossa^  containing  usually  tha /mstfrwr  condifkirforarnrnA 
this  gives  passage  to  a  vein,  but  it  varies  greatly  in  size,  and  is  often  1 
tl»6ent  on  one  or  Ixith  sides.    Externally  to  the  eoiidyle  is  a  projecting^ 
jKjrtion  of  l»one  known  as  the  jmjidar  process ;  this  lies  over  the  tnms*] 
verse  process  of  the  athis,  is  eontinuous  |x>sttrioriy  witli  the  tabular  part^ 
whilst  aot«riorly  it  baa  a  fee  excavated  margin,  the  jtfi/nlar  nofdi y\yhidi 
contributes,  with  a  notch  in  the  temporal  bone,  to  form  the  jugular 
foramen.     Its  extremity  presents  a  small  irregular  surface,  which  artictt- 
latea  by  synchondroeis  with  the  petrous  part  of  the  temporal  lione,  and 
in  early  adult  hfe  cntci*8  into  osseous  union  with  that.    The  upper  surface 
of  the  jugular  process  is  marked  by  a  deep  gi'oove  for  the  latcml  sinua 
leading  to  the  jugular  notch,  and  here  is  seen  the  inner  opening  of  the 
poflterior  condylar  foramen  ;  the  under  surfaoe  is  rough  for  the  insertion ^ 
of  the  rectus  capitis  lateralis  muscle* 

Tit®  'basilar  process^  or  basloccipital,  projects  forwards  and  up 
wards  in  the  middle  of  the  base  of  the  skulL     It  increases  in  thicknessj 
and  dim  in  is]]  es  in  breadth  towards  its  extremity-    On  the  inferior  surfa 
in  the  mid-liue  is  a  small  elevation,  fhanjngml  tubercle,  for  the  attach 
menfc  of  the  fibrous  raphe  of  the  pharynx,  and  on  each  side  of  this  \ 
impressions  for  the  rectus  capitis  anticus  major  and  minor  mnsclea.    It 
superior  siuface  presents  a  smooth  depression,  the  hai^ilar  /?rw?r<?,  which 
supports  the  medulla  oblongata,  and  dose  to  each  lateral  margin  a  shallow  ' 
groove  for  the  inferior  petrosal  sinus. 


THE   TABXETAli   BQNli. 

The  parietal  bones  form  a  consideraVile  part  of  the  roof  of  the  skull. 
They  ha\e  the  shape  of  quadrilateral  plates,  convex  externally,  concave 
internally.  They  are  a  little  broader  and  thicker  above  than  below  ;  tlie 
anterior  inferior  angle  is  the  most  projecting;  They  articulate  with  each 
other  in  the  middle  hue,  with  the  frontal  bone  anteriorly,  the  occipital 
posteriorly,  and  the  temporal  and  sphenoid  below. 

On  the  (/(ftir  mrfarc,  near  its  middle,  a  more  marked  convexity  exisi 
forming  the  parte ial  eminence.    Below  this  is  the  curved  temporal  /<>*#,; 
bounding  an  aiea  8ome^\'hat  flatter  than  the  rest,  temporal  sitr/me,  which 
forms  part  of  the  tcmpc»ral  fussa.    Close  to  the  upper  border,  and  nearer 
to  the  posterior  angle>  is  the  smjaH  parietal  foramen. 
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The  inmr  surface  is  concave,  the  deepest  part,  opposite  the  parietal 
eminenoe,  being  known  as  the  parietal  fossa ;  it  is  marked  by  shallow 
depresians  oorresponding  with  the  convolatioos  of  the  bmiii,  aud  bf 

1,  pottpjor  mipcnor  iutgle ; 
3,  BilflBior  MtpeHflr  angle ;  3, 
|iartcrior  udmr  aiigle;  4, 
anlttiBr  lifiiMr  angle,  ariica- 
litiBf  willi  ikb  gPMt  irtug  of 
the  ffJieBoid  bene :  from  1  to 
%  ffopeiiCT  border  in  tbo 
m^tUl  i»uturv  ;  frtini  2  to  4, 
«^teniir  tionler  in  the  coronal 
ntsiv;  liDQi  1  to  3,  poeterior 
boviltr  to  the  kmbdoifl  nituro ; 
ipmk  i  to  9,  mazgin  of  the 
■yiamiraa  ntnre ;  from  3  to 
6,  mif^n  articalatiDg  Tith 
mastoid :  5*  tempond  line 
&Wre  wbidi  is  tbe  prnetal 
iHJagiwy;    8p  panetal   foa* 

naifower  furrows  branch- 
iag  upwards  and  back- 
wanb   from    tJie  lower 

border  for  the  middle  meningeal  tcsscIs,  The  largest  of  these  sfrooves 
nmniiig  from  the  anterior  inferior  ande  is  sometimes  couvcrted  into  a 
[  caoftl  for  a  &ho]  t  distance.    A  slight  depression  aloo^^  the  inner  part  of 

Fig.  30, 
tmm  rmm  tssnm,   (A.T.}  | 

1»  %  A,  4,  6,  it  S.  mdicato 
the  aaiM  pirta  as  la  ibo 
hmk  %tire :  between  1  &  2 
^  tbe  katf  groove  of  ibe  in- 
'  loBgitudinal  ^mon  ;  ^\ 
B  of  tiie  lateral  fiinus ; 
I  7«  tbe  nmified  giooTes  of  the 
1  Tenela;  above  x 
I  fbc  givove  is  ooDrerted  into  a 
canal ;  9,  tbe  irregular  pita 
fiof  tiie  Paccbionian  bodies. 

the  imperior  border  forms, 
with  the  one  of  the  oppo- 
site side,  the  ^oove  of 
the  longitudinal  sinus  ; 
and  a  depression  at  the 
posterior  inferior  angle 
a  small  part  of  the 
VQ  of  the  lateral 
gtiiii&  Near  the  upper  border  there  are  in  most  skulls,  but  particulai'ly  in 
those  of  old  per§OQB,  small  irregular  pits,  lod^^nrc  the  Pacchionian  bodies* 
Borders. — The  anterior,  superior,  and  posterior  borders  are  deeply 
Mnatcd.    The  inferior  border  presents  in  the  greater  part  of  its  extent  a 
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sharp  or  squamous  edge,  with  a  slightly  fluted  surface  direct<?d  outwards 
and  uwrlapped  at  its  anterior  extremity  by  the  great  wing  of  the  sphenoid, 
and  behind  that  by  the  squamous  part  of  the  temp^iml  l>one  ;  its  posterior 
part  ifi  feerrated,  and  articulate  with  the  mastoid  portion  of  the  temporal. 
The  anterior  border  is  slightly  overlapped  by  the  frontal  bone  above,  but 
€verlftps  the  edge  of  that  bone  inferiorly, 

Varlett«B. — The  parietal  foramen  varies  greaUj ;  frequently  it  is  absent  oa 
one  or  botli  sides ;  in  extreme  cases  it  has  been  eeen  more  than  ti.'vlf  an  inclk 
In  diameter.  As  a  rare  occurrence  the  pmietal  bone  is  divide<i  bj  &  »uti 
into  an  upper  and  a  lower  part.  Considerable  depressions  sometimes  occur  otti 
the  outer  fiurface,  in  which  the  hone  is  not  thicker  than  paper ;  usnaOy  on  both 
mdea  sxid  BymnietriuU. 

?K£    FKONTAXi   BONB. 

The  l^utal  lM)&e,  arching  upwards  and  kit'kwards  above  the  orblta, 
forms  the  fore  part  of  tlie  cranium  ;  it  likewise  presents  inferiorly  two 
thin  horizontal  iamina%  the  orb  Hal  p!afes^  which  form  the  roots  of  the 
orbits  and  are  separated  by  a  mesial  excavation^  the  ef/tmoidal  iwkk.  It 
artieulatea  with  twelve  bones,  viz.,  posteriorly  with  the  parictals  and 
sphenoid  ;  outside  the  orbits  with  the  malars  ;  and  between  the  orbits, 
from  before  back wardu,  with  the  iiasal,  superior  maxillary,  laohrymal,  and  J 
ethmoid  bones. 

Anterior  siirfftce.^The  part  forming  the  greatest  convexity  of  the 
f  jrehcad  on  each  side  is  called  tht\ff'Ofiful  pmifienre.  It  is  separated  by  ^j 
a  slight  depression  below  troni  the  supprcilianj  riilge^  a  curvca  elevation  ^| 
of  varyin*^  prominence  above  the  margin  of  the  orbtt*  Between  ™ 
the  supercihary  ridges  is  the  surface  called  giabelk.     The  margin  of 
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Fig.  3L — Froktai  boiti  mosi 

BEFORE,  5H0WIN0  ITS 
HAL  fiURFACIL       (A.  T.)    4 


Fig.  3L 


1 ,  frontal  eminence ;  2,  i 
Bpine,  nnd  tkl>ovc  this  the  «er* 
rated  surface  for  articnbition  of 
the  nasal  anil  su]>Grior  ninxil* 
hry  iMines ;  3  to  4,  orbitivl  arch 
— 8,  mtemaJ,  and  4,  extent&l 
angular  proc»t»:  5^  supmorbital 
notch  ;  6,  glnliella ;  7,  siipcr- 
cilifUT,'  ridgc!  ;  8,  t<?mpoml  crcft* 
ami  beliiiid  tbia  the  temporal 
Burfaco. 

the  orbitj  the  arhifaf  arch^ 
is  most  defined  towards 
its  outer  part;  it  presents 
towards  its  inner  third  the 
supraorhifal  twtch^  some* 
times  a  foramen,  whi**h 
transmits  the  supraorbital 
nerve  and  artery.  The 
extremities  of  the  orbital  arch  point  downwards,  and  form  the  mkrnal 
and  ro'hrnal  nnfjfuiar  processes.  The  internal  is  l>ut  slightly  marked,  ifc 
\  meets  the  lachrj-raal  bone  ;  the  external  is  strong  and  projectinir,  and 
tirticulates  with  the  malar  bone.  The  temporal  crest  springs  from  the 
external  process,  and  arches  upwar'ds  aud  backwards  to  be  continued  iato 
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tlie  tadpcxral  Itue  of  the  |>arietal  bone :  it  separates  the  temporal  &om 
the  frontal  part  of  the  outer  sarface  of  the  bone. 

Inlinior  wirfiMi©-— -The  orbital  surfat^es  arc  somewhat  tn'anjrnlar, 
their  internal  marginB  beinj^  parallel,  while  the  external  arc  directed 
backwards  and  inwards.  Close  to  the  externa!  angular  process  is  the 
fathr^mal  foisa^  vthkh  lodges  the  lachrymal  ^hind  ;  and  do&o  to  the 
internal  angular  process  is  a  small  depresfiion,  iroMear  fossa,  where  the 
pulley  of  the  superior  obliqne  muscle  is  attached.  Bilw'een  the  orbits  in 
m)Dt  is  the  nasal  noich^  a  semilunar  serrated  suifaee  wliieh  articulates 
with  the  superior  maxillary  and  nasal  bones ;  in  tlie  concarity  of  the 
notch  a  sharp  process  of  variable  len^^th,  the  naml  »plnc^  descends  in  the 
middle  line  between  the  latter  bones  and  the  central  plate  of  the  ethmoid, 
and  on  each  side  of  this  is  a  small  grooved  surface  which  entei-s  into 
the  famiation  of  t!ic  roof  of  the  nasal  fossa.  Between  the  ethmoidal 
notch  and  the  inner  margin  of  the  orbit  is  an  in*egiilar  smface  occupied 
bj  depressions  funning  the  roofe  of  cells  in  the  ethmoid  bone.  Travers- 
ing tliis  surface  are  two  grooves,  which  complete,  with  the  ethmoid, 
iheanterwr  and  jjosteriar  internal  arhilal  canals  ;  the  anterior  transmits 
the  nasal  nerve  and  the  anterior  ethmoidal  vessels  ;  the  other,  the  poa* 
terior  ethmoidal  vessels.  Further  forward,  on  each  side  of  the  nasal 
sptne,  is  the  openipo^  of  the  ft  onfal  sums^  a  cavity  which  extends  within 
the  bone  for  a  variable  distance  behind  the  superciliaiy  ridges.  Outside 
ftod  behind  the  orbital  sorfece,  there  is  a  large  rough  triangular  area 
wfiich  articulates  with  the  great  wing  of  the  sphenoid, 

Ctereteal  sur&ce. — This  surlace  fonus  a  large  concavity,  except  over 
the  foo&  of  the  orbits,  which  are  convex.    Upon  it  are  seen  the  impres* 

Pi^  SSL — Tbm  raojTTAL  boits  Fig.  32* 

wmm  BBBum  axo  nzu)w, 
iBOWIBO  TMS  umjuiikii  Ct&B- 
mWAL  BC%rAC^  ASJ»  TBS  BOOF 

pwrmmoKSits.    (A.  T.)    4 

S;  4,  B&d  5«  u  in  the  preceding 
fifBTB;  9,  intenukl  or  eerebnd 
Bsrltoe ;  10,  grofjre  of  the  m- 
ptaor  longitt&dinnJ  sinus,  ending 
htkrw  in  II,  the  frontal  crest, 
»]ijch  IcAib  down  to  13,  th«t 
fenmcti  ctBcnm ;  12,  orbital 
plBti^  the  nnmber  ia  X'i^^^  ^^ 
tfa  dintiww  far  the  bchfymAl 
find ;  1 4>  opanin^  of  the  fronUl 
lOMB ;  life  jfimaed  on  the  mof 
of  the  OftJt  intemaUj,  b  near 
the  ofwrnnj;  fy(  the  nntenor  in- 
Icrr^  lonl ;  16,  turfjico 

mT  I  with  great  wing 

ncms  of  the  cerebral  con- 
valutions,  which,  with  the 
s-ening  ridgee,  are 
agly  marked  over  the 

A  grooTe,  the  frontal  sulcus^  lodging  the  longitudinal  sinuB, 

i  from  the  middle  of  the  n|»per  margin  of  the  bone,  and  is  succeeded 

he  frontal  crest^  a  ridge  which  runs  down  to  the  lower  margin.    A 

1  fimmen,  nsuaHy  formed  in  part  by  the  central  plate  of  the  ethmoid^ 
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is  sitnatcd  at  ite  base  ;  iL  is  known  as  the  foramen  ct^tum^  but  may 
transmit  a  minute  Tein  from  tlic  nafial  fossse.  The  tipper  and  greater 
\mrt  of  the  edge  encoaipassiiifj  the  cerebral  surface  of  the  bone  is  serrated^ 
and  aiticulates  with  tbe  parietal  bones  in  the  coronal  sutnre  in  th« 
manner  before  descrik'd  ;  the  lower  transrersc  part  is  thin  and  une\Tnj 
and  articulates  with  the  greater  and  lesser  wings  of  the  sphenoid*  The 
adult  frontal  bone  is  frequently  divide<l  into  two  parts  by  a  median 
guturc,  the  fnmkfi  or  imfojm  suture  which  may  be  regarded  as  the 
persistence  of  the  original  fcetal  condition ;  a  trace  of  tliia  suture  is  to  be 
seen  evcji  in  the  oldest  skulls  above  the  root  of  the  nose. 
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THE    TEMPOHAIj  BONIS.  | 

The  temporal  bone  takes   part  in  the  fomiaUon  of  the  side  and 
base  of  tlie  skult,  and  contains  in  its  interior  the  organ  of  iiearing.    It  is 
usually  descrilicd  in  three  part6»  viz.,  an  expanded  antejrior  and  superii 
part,  the  squamous  pr»rtion  including  the  7,ygomatic  process,  a  thicks 
posterior  portion,  the  mastoid,  and  below  and  between  these  the  jMin 
[M>rtion,  a  three-sided   p\Tainid,  exhibiting  at  its  base  externally 
aperture  of  the  car,  and  projecting  forwards  and  inwards  into  the  base 
of  the  .'skull. 

It  articulates  posteriorly  and    internally  with   the  occipital  bon< 
su|M}riurly  witli  the  parietal*  anteriorly  with  the  sphenoid,  by  the  zygomatii 
process  with  tlic  malar,  and  by  the  glenoid  cavity  with  the  iuferii 
maxilkir}^  bone. 

The  ai|iiamous  portioiL,  or  squamo-zygomatic,  extends  forwards  and 
upwards  from  its  connection  with  the  other  poitions,  and  presents  supe- 
riorly an  arched  border  which  descril>e8  about  two-thirds  of  a  circle. 

The  inner  surface  is  marked  l)y  cerebral  impressions,  and  by  menin<reaJ 
grooves.     At  its  upper  border  the  outer  table  is  prolongctl  consideral>Iy 

%*  33.  Pig.   33.— Right  Txati^- 

OI7T8IDK.      (A.  T.)      } 

1,  Bquamom  piit ;  2, 
sjgooaa  ;  3^  uuitoid  part, 
a  X,  mastoid  procfiit;  4, 
urticuLir  p«ut  of  tbe  g|e> 
noiii  fosaa;  5,  artieukr 
euuDeaoo  at  tlie  root  ol 
tlio  zygoma,  and  aboTO  it 
ibo  tubercle ;  6,  fissure 
of  Gloser ;  7,  tynipaiiic 
plate  forming  t Jie  posterior 
noii'Aiticular  part  oi  the 
glenoid  fos£ai|  temiituitutg 
infehorly  tu  tite  TOgiJiil 
prooesi;  8,  c^^ — '  - 
ditcty  mefttns  . 
prooGH;   10,  ti^  ,, 

oes  ;  13  X ,  nuistoad  iim- 
mcn. 

beyond  the  inner,  forming  a  thin  sc^lo  with  the  Anted  snrfacc  lookinf^ 
inwards  and  overlapping  the  e<jrn.'spondint?  Ixnelfed  edge  of  the  parietal 
bone.  But  in  frout  the  border  is  thicker,  looks  fonvards  and  inwardfi, 
Aud  is  een-ated  for  articulation  with  the  great  wing  of  the  sphenoid. 
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The  mii«'  surface  is  in  its  greatest  extent  yertical,  with  a  slight  con- 
Tcjdiy,  and  forms  part  of  the  temporal  fossa.  From  its  lowest  part  a 
long  process,  the  zygoma,  takes  origin. 


fig.  W.-^Ttti 
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fttOST    TEM- 
71L0M      TH9 

(A.T.)    1 

S,  S  It ,  10,  a^  in  the  pfre* 
fii^re.  II,  cerebri 
of  tlie  ■qoamoiis  por- 
tkn;  11 X,  t^  flqnumoas 
«df«  ;  \%  vaana  mface  of  the 
'1  porlicNi;  13,  stgrnoiid 
of  tli«  latenl  SLDtus — 
tk»  ^gBfe  ui  placed  at  its 
pvt^  and  close  to  the 
»it]  foramea ;  14,  apex 
«f  the  petrous  bone ;  15,  in* 
iennl  Aoditorj  meatus;  1$, 
iale  of  bone  eoreriiig  the 
aqoedod  of  the  Teetib^Ie ; 
17,  19  above  the  aqueduct  of 
the  codklea ;  18»  superior  pe* 
teoBl  groove ;  19,  emi&ence 
«f  libe  eitperior  semieireiUar 
cuttl  ;  SOy  liiatQs  Faliopil. 


Tbfi 


Fig.  84 
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^^«miA,  or  zygomatic  process,  is  connected  ^vith  the  lower  and 
'  part  of  the  sqnamons  portion,  and  is  of  considerable  breadth  at  its 
J  which  projects  outwards.  It  then  fctiras  forwai'ds,  becomes  Darrower, 
is  twisted  on  itself  so  as  to  present  outer  and  inner  surfaces  and 
'  upper  and  lower  borders.  The  snperior  margin  is  thinner,  and  prolonged 
further  forward  than  the  inferior.  The  bevelled  extremity  is  serrated, 
\  and  articulates  with  the  malar  bone.  At  its  base  the  zygoma  presents 
?  two  roots ;  the  anlerhr^  continnons  with  the  lower  border,  is  a  broad 
,  convex  ridge,  directed  inwards  on  the  under  aspect  of  the  bone ;  the 
ij^giin'm'^  prolonged  from  the  upper  border,  passes  backwards  above  the 
1  external  auditc»r}'  meatus,  marks  the  line  of  dinsion  between  the  Bouamous 
I  and  mastoid  portions  of  the  bone,  and  turning  upwards  posteriorly  forms 
the  lionndary  of  the  temporal  fossa.  At  the  point  of  division  of  the  two 
:t  slight  tubercle,  which  gives  attachment  to  the  external  lateral 
L  of  the  lower  jaw.  Between  the  two  roots  is  the  gkrwid  fossa, 
derabie  hollow,  elongated  fix)m  without  inwards,  and  divided  into 

^  _TtB  by  the  nearly  transverse  ^fissure  of  GJaser.    The  posterior  part 

rathe  gienotd  fossa  is  formed  by  the  tympanic  plate  of  the  |jetroii6  division 
I  of  the  Done,  is  non-articular,  and  lodges  a  portion  of  the  parotid  gland ; 
j  the  anterior  part  of  the  fossa,  together  with  the  cylindrieal  elevation, 
ariicular  eminenre^  formed  by  the  anterior  root  of  the  zygoma  in  front 
I  of  it,  is  coated  with  cartilage,  and  forms  the  concavo-convex  surface  for 
I" articulation  with  the  lower  jaw;  the  articular  cavity  is  bounded  behind 
j  by  a  Bmall  oc»m*cal  process  which  descends  in  front  of  the  external  auditory 
L meatus,  and  is  known  as  the  jmstglenoid  process.  In  front  of  the  articular 
[eminence,  and  separated  from  the  temporal  smface  by  a  sUghl  ridge^  is  a 
lonall  triangular  area  whieii  enters  into  the  zygomatic  fossa. 

The  Buwtoid  portioii  is  rough  exteraally  for  the  attachment  of 
I  tmiaclea,  and  is  prolonged  doiMiwards  behind  the  mpeiture  of  the  ear  into 
I  aidp^e-ahaped  projection — the  niasioid  jyrocess.    This  process  has  on  ita 
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inner  side  a  deep  groove,  the  ih'tjfmiric  fossa,  which  gives  attachment  to  i 
the  digastric^  muscle;  and  internal  to  that  is  the  slight  Oixtpital  groove^ 
for  the  occipital  artery.  The  internal  surface  of  the  mastoid  f>ortion  is 
marked  by  a  deep  sigmoid  depression,  which  is  part  of  the  groove  of  the 
lateral  rinos.  A  passiige  for  a  vein,  of  very  variable  size,  the  mmioid 
forwmriy  usually  pierces  the  bone  near  its  posterior  margin,  and  opens  into 
the  groove. 


Fig.  S5< 
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Fig.  35. — Thk  eight  temi-oral  bosb  Fitoai 

B£LDW.       (A.  T.)      I 

2,  3,  3  X  ,  4,  6,  6,  7,  8,  as  in  the  pix^C1^1ing 
figures.  II,  ia  at  tlie  apex  of  the  petniua 
bone  in  tbu  upper  opeiiiag  of  th©  carotid  canal ; 
I7t  aextitduL't  of  the  cochlea;  21,  lower  rough 
surfacB  of  the  petrous  lionc  ;  22,  the  lower 
opening  of  the  carotid  canal ;  23^  the  Bmail 
foramen  of  Jacobson'g  nerve  ;  21,  iLo  jugular 
fossa,  and  witbiti  it,  25,  tbe  foramen  of  Ar- 
Bold'ii  licrre  ;  26,  Btylo- mastoid  foramen  *-tho 
figure  in  placed  in  tlie  anterior  part  of  the 
digaj»tric  fossa  ;  27,  groove  of  the  occipital 
arteiy  ;  2^,  plaice  of  the  anterior  opemng  of  the 
oaaoona  Eustachiaji  canal. 


The   petrous   poitioB  is  named 
from  its  hardness.      It  contains  the 
organ  of  hearing.     It  forms  a  three- 
Bided  pjTamid,  with  its  base  directed 
outwards,  one  surface  looking  down- 
wards, and   the   other    two    turned 
towards  the  interior  of  the  skulL 
Ififerhr  sur/acef  basp,  and  apex.— -At  the  base  is  the  aperture  of  the 
ear,    1 1  forms  a  short  eanal,  tl  le  vxlernal  audifort/mmtus,  directed  inwards 
and  a  little  forwards,  nan'ower  in  the  middle  than  at  its  extremities,  and 
leading  into  the  cavity  of  the  tf/mpafium^  part  of  which  is  seen  from  the 
exterior  in  the  macerated  Ijone.     It  is  boimded  superiorly  by  the  posterior 
ruot  of  the  zygoma,  and  in  the  remainder  of  its  circumference  chiefly  by  — 
the   external  audi  tor  rj  procm%  a  cuned  uneven   burder,  to  which  th^'fl 
cartilage  of  the  cai*  is  attached.     This  process  is  the  thickened  outer  ™ 
extremity  of  the  fi/mjKink  p!aie^  a  lamina  one  smface  of  which  fonns  the 
anterior  and   inferior  wall   of  the   external  auditory  meatus  and   the 
tympanum,  while  the  other  looks  towards  the  glenoid  fossa.     The  upper 
margin  of  the  t}Tn panic  plate  is  separated  &om  the  squamous  by  the 
fissure,  if  Glamr,  while  its  lower  margin  descends  as  a  shaip  edge,  the 
ragmal  proceiis^  which  partly  sinroundfl  the  styloid  process  at  its  base- 
The  sitfhid  process  is  long  and  tapering,  and  is  directed  duw  nwards  and 
forwards.     It  is  placed  in  front  of  the  digastric  fossji,  and  has  immediately  •  U 
behind  it  the  foramen  vvhich  forms  the  outlet  of  the  canal  of  the  facid   m 
nerve,  named  siijlo-masioid  from  its  position  lx;tween   the  styloid  and 
mastoid  processes.     Internal  to  the  stylo-mastoid  foramen   is  a  small  ^ 
irrcgidar  sm*face,  jut/ular  Jarei^  which  aiticnlates  by  synchondrosis  with  H 
the  jugular  process  of  the  occipital  bone.     In  front  of  this  comes  a  smooth  ^ 
and  deep  depression,  the  jagukir  fosm,  which  forms  with  tlie  jugular 
Tint^h  of  the  occipital  Ixme  the  jugular  foramen.     In  front  of  the  jngulai* 
'  caro  fid  foramen  t  the  inferior  extremity  of  the  carotid  canal  j 
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and  internal  to  the  carotid  foramen  is  a  rongh  free  surface  which  is  con- 
tinned  into  the  inner  extremity,  or  apex  of  the  petrous  bono.  The 
earoM  tonal  ascends  at  first  perpend icularlj,  theu  turns  horizontal! j 
forwards  and  inwards^  and  emerges  at  the  apcx»  close  to  the  anterior 
nuu^in  ;  it  transmits  the  internal  carotid  artery. 

The  /Hfsierwr  mtrface  looks  backwai'ds  and  inwards,  and  forms  part  of 
the  posterior  fossa  in  the  base  of  the  skull.  It  presents  a  large  orilicQ 
leauiing  into  a  short  canal  which  is  directed  outwards,  the  internal  auditor ij 
mmkm.  This  canal  is  terminated  by  a  plate  of  iKjne,  the  lamina  cribrom^ 
jscKnttn^  in  the  lower  part  small  apertures  through  which  the  divisiona 
of  the  aikmfcory  nerve  pass,  while  in  its  upper  ]>art  is  the  commcucement 
€if  Ihe  canal  called  aqueduct  of  Faltopius^  which  transmits  the  facial 
nerre*  This  canal  takes  a  somewhat  circuitous  course  throuf^h  tlie 
petrona  bone,  passing  outwards  and  backwards  over  the  labyrinth  of 
the  «ur,  and  then  downwards  to  terminate  at  the  stylo-mastoid  foramen. 

The  anterior  of  nmm^  surface  looks  upwards  and  forwards,  and  furms 
pMt  of  the  middle  loesa  in  the  base  of  the  skull.  A  depression  near  the 
apex  marks  the  position  of  the  Gasserian  ganglion.  A  narrow  gi^oove 
nam  ebUqaely  backwards  and  outwards  to  a  foramen  named  the  hiatus 
FttUeym,  which  leads  to  the  aqueduct  of  Fallopius,  and  transmits  the 
large  BQperfieial  petrosal  nerve.  Farther  back  is  a  rounded  eminence, 
indicating  the  situation  of  the  su^ierior  semicircular  canal. 

The  line  of  separation  of  this  surface  of  the  petrous  ftom  t!ie  internnl  sarface 
of  l2ie  fiqiuLmoiiii  i^  nlway^  marked  by  a  zuurow  fiasure^  pfttth^qmimouit,  com^ 
w^P^tig  anteriorlj  at  the  retiring  angle  between  the  t^i^o  portions,  and  generalty 
W  be  tsaced  less  diwanctlj  to  the  posterior  border  of  the  bone.  The  portion  of 
bone  between  this  fissure  extemallj  and  the  eminence  of  the  superior  semi- 
cxrcolAT  c«nftl  and  the  hiatus  FaUopii  intermdly  is  a  thin  lamina,  often  perforated, 
which  xx>of  a  in  the  tympanum  and  the  common  canal  of  the  Euntachian  tube  and 
r  Qrmpani  muBoley  and  is  Icnown  m  the  tegmtjt  tt/uqia/iL 


The  superior  border  ia  grooved  for  the  superior  petrosal  ainus.  The 
unierior  border  is  very  short,  and  forms  at  its  junction  with  the  squamous 
pari  an  angle  in  which  is  situated  the  orifice  of  the  Eustachian  canal ^  the 
oaseoDB  portion  of  a  tube  of  the  same  name,  which  leads  from  the  pharynx 
to  the  tympanum ;  and  above  this,  partially  separated  from  it  by  a  thin 
lamella,  the  proceams  cochleariformis^  is  a  small  passage  which  lodges  the 
teoior  tympani  muscle.  The  posterior  border  internal  to  tbe  jugular 
I  EZticalatea  with  the  basilar  process  of  the  occipital  bone,  and  forms 
that  the  groove  for  the  inferior  petrosal  sinus. 

iiw**ii  Forftroina. — The  opening  of  the  aqueduct  of  the  vegt'dmU  is  a  narrow 
JisstLre^  covered  by  a  depressed  scale  of  bone,  and  situated  on  the  posterior  surface 
of  the  petZDUs  bone,  about  four  lines  outside  the  internal  auditoiy  meatus  ;  that 
of  tbo  mf^edmet  qf  the  cochlea  it  a  snudl  f oramen,  beginning  in  a  three-sided  wider 
depraoBOB.  la  the  posterior  margin^  directly  below  the  internal  auditory  meatus, 
in  die  ptato  between  the  jugolar  fo»a  and  tbe  carotid  canal  is  the  foramen  by 
wUidi  the  nerve  of  Jacobaon  paesee  to  the  tympanum.  In  the  ascending  part 
of  the  carotid  canal  i«  (he  minute  foramen  for  the  tympanic  branch  of  the  carotid 
piezns.  In  the  juffuiar  foam  are  a  groove  and  foramen  for  the  auricular  branch 
of  the  Tigne  nerre ;  and  paraUel  to  the  hiatus  Follopii,  close  to  the  cimal  for  the 
tcseor  ^^mpani  mmde,  are  a  gxoore  and  foramen  for  the  ranaU  superacial  petrosal 
Bcrre. 

The  so-called  fiamne  of  GUfler  Is  for  the  moet  part  closed^  but  near  the  inner  end 
1,  ioudl  oiifioe  is  left  leading  to  the  tympanic  cavity » and  which  contains  the  slender 
jiinrriTW  oi  the  rnaUeus,  the  laxator  tympani  muficle,  and  the  t^inponic  branch  of 
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the  internal  maxillairj  artecj  ;  whHe  farther  inwards  (motiher  small  canal  maj  bo 
seeti  bj  which  the  chorda  tympani  ner\'e  it^miea. 

The  description  of  the  Small  Boned  of  the  Ear  with  the  Tympanam  and  Internal 
Ear  will  be  found  in  the  chapter  on  the  Oi'g'anii  of  the  Senses* 

Tlie  spheixoid  bone  ia  plnced  across  the  base  of  the  sknll,  near  its 
middJe.  It  enters  into  the  formation  of  the  cavity  of  the  cranium,  the 
orbits,  and  the  nasal  fossa'.  It  is  of  very  irregular  shape,  and  consists  of 
a  central  part  or  hody^  a  pair  of  lateral  expansions  called  the  grmt  tmngs. 

Fig.  ses. 
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Y'l^  3G,— TUE  SPlIKfOlB  DOJIl  PROSl  ABOVE  AKD  BEHIKD*      (A.    T.)      J 

1,  the  basilar  nurface,  snwn  from  the  occipital  bone  ;  2,  DoTsuin  sente  terminating 
superiorly  in  the  two  posterior  clinoid  processes  ;  3,  in  phtccd  on  the  olivtiry  eminence,  and 
between  it  and  2  k  the  eena  turcica,  or  pituitftry  fossa;  in  front  of  3  is  the  tmnsrene 
groove  of  the  optic  coiamissiiro  ;  4»  the  «ido  of  the  IxKJy  with  the  Biginoid  groove  of  the 
iDtemal  carotid  artery  ;  5,  leaser  wing  ;  x  ,  anterior  cliooid  procesa  ;  6,  ethmoiijjd  spine  ; 
7,  cerebral  surface  of  the  great  wing  ;  8,  upper  angle  of  the  frrcat  wing^  which  articulate* 
with  the  j^iarietal  bone  i  9,  the  splnomB  process;  1(J,  externa],  ami  11,  internal  pterygoid 
plate  ;  11,  is  plaeefl  o^jpositc  the  hamalar  process  and  groove  for  the  tendon  of  the  tensor 
palaitiinuaole;  12,  optic  foramen;  13,  sphenoidal  ti&sura  ;  14,  foramen  rottinilom  ;  15^ 
fommen  ovate;  1^,  foramen  ispioosum  ;  17,  lingulaj  below  which  is  placed  the  poeterior 
opening  of  the  Vidian  canaL 

a  pair  of  smaller  horizontal  processes  above,  called  the  small  minffSy  and  a 
pair  which  project  downwanls,  the  ptm/ffoid  proc^ses. 

The  gphouoiil  is  articnlated  with  all  the  se^en  other  bones  of  the  craninm 
and  Avitli  five  of  those  of  the  face,  viz.,  posteriorly  with  the  occipital  and 
with  the  petrous  portions  of  the  temporals,  anteriorly  with  the  ethmoid, 
paints,  fruiital,  and  malara,  laterally  with  the  sqnamons  p<:>rtion  of  the 
tem[>oral8,  tlie  pnrietals  and  frontal,  and  inferiorly  witb  the  vomer  and 
pidatc  bones  ;  somi^times  also  with  the  supiTior  maxilla. 

The  body  is  hollowed  out  into  two  large  cavities,  the  sphenoidal 

|flinuscs,  separated  by  a  thin  mesial  lamina,  the  sphenoidal  septum,  and 

|01>ening  anteriorly  into  the  nEisal  fossa;  l»y  two  ronnded  apertures.     The 

mpcrior  surface  presents  in  the  middle  a  deep  pit,  the  pit mtan/  fossa y  or 

feUi  iurcica,  which  lodges  the  pituitary  body.     In  front  of  the  fossa  is  an 

a  of  bone  on  a  level  mth  the  optic  foramina,  the  olivary 
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0mmmef,  on  which  the  optic  cotmniflsiirc  rests  in  a  flight  groove ;  and  in 
front  of  this  is  a  surface  on  a  6lj<,4itly  Jiigher  level,  euntinuons  with  tho 
superior  aorfiices  of  the  small  wings,  and  Iiavint,'  asiii^ht  jirojection  for- 
wards of  ito  anterior  border,  which  articulateB  with  the  crihriform  plate 
of  the  ethmoid,  and  is  called  the  rfhmoidal  spine,  Behind  the  pituitary 
Ibisa  is  a  prominent  lamella,  the  dorsion  selifp^  the  posterior  surface  of 
wlitch  18  sloped  upwards  and  forwards  in  continuntion  of  the  Imsilar 
groove  of  the  occipital  bone.  The  aur^les  of  tliis  lamella  project  over 
the  fossa,  and  are  called  the  posfer lor  clittoidju^ofesses.  On  each  side  of 
the  body  the  surface  descends  ohliquely  to  a  considerably  lower  level  than 
the  fossa;  it  presents  clostj  to  the  margin  of  the  fossa  a  superficial 
irinding  groove  directed  from  behind  foi-T^ards,  markinj^'  the  course  of  the 
intermu  carotid  artery.  On  the  outer  side  of  the  commencement  of  this 
groove,  and  in  the  angle  betweou  the  body  and  the  gi'cat  winjjr,  there 
jiT'  ^'j^n^AikQpTociiBB  U^rmQd  ihffjula  sphrmmiafis, 

'1  't^ifl  united  to  the  basilar  process  of  the  occipital 

bontty  in  tsarij  hte  by  cartilage,  but  in  adult  age  by  continuous  bony 
aobstonoe. 

Tbe  ankrior  surface  presents  in  the  middle  line  the  sphnwiJal  crrsf, 
a  thin  projecting  eds^o  which  descends  from  the  ethmoidal  spine,  and 
siticomtes  with  the  central  plate  of  the  ethmoid  j  the  ohlontr  surfaec  on 
€ach  «d©  of  tlic  crest  presents  a  division  into  a  median  and  a  lateral 
iisit  :  the  lateral  part  w  irregtihtrly  excavated,  and  articulates  with  the 
mass  of  the  ethmoid  and  the  orbital  pror^ess  of  the  palate  bone  ; 
median  part  is  smooth  and  free,  entering  into  the  formation  of  the 

""  of  t!ie  nasal  fossa,  and  prcsentinjif  near  its  upper  end  the  rounded 
orifioc  of  the  sphenoidal  ^iuus.  The  sphenoidal  crest  terminates  itife- 
m  the  ros(nnn,  a  sliarp  vertical  prominence  continued  back  some 
I  on  the  iufri'ior  jsLirface,  and  wliich  fits  in  between  the  ahe  of  the 
These  hist  and  the  \'aj(inal  processes  of  the  internal  pterygoid 
t  cover  the  greater  part  of  the  inferior  surface  of  the  body. 

^Sh0  sphenoid&l  turbinate  or  apongy  bones  {eornna  tphcnoidalia,  horw*  of 
BfwHm),  form  a  coneidcruble  part  of  iLc  anterior  waU  of  the  body  of  the 
Hihinifiiil  tjotmdmg'  the  foramen  of  each  sinus.  These  bones  have  a  tiiangnlar 
with  the  apejc  directed  downwards,  and  are  in  the  adult  usmdly  incor- 
witli  the  sphenoid,  hut  qjs  expliunod  in  the  account  of  their  dcTclopmentt 
^vigoiAtlj  ditftinct.  They  are  frequently  united  by  earlier  or  stronger 
iBdijlCMis  with  the  ethmdd  or  palate  boneB,  60  as  to  come  away,  at  leiLst  in  part^ 
with  either  of  thcae  in  disarticulation  of  the  bIcuU,  and  thus  lay  open  the 
■pbimititil  cinusea.  A  small  portion  of  these  bones  Homctimea  appearH  on  the 
taas'  wall  of  the  orbit,  between  the  ethmoid,  frontal,  ^henoid,  and  i>alate  bonea 
(Cldia4  f&  tteis,  of  Eoj.  Soc  for  18ti2>. 


The  small  wings  cxh  nd  iicruly  horizontally  outwards  on  n  level  with 
I  fore  j>art  ni'  the  ^ufHrior  wtubicc  of  the  body.  The  extremity  of  each 
uder  and  iMiiuted,  -and  comes  rcxy  close  to,  hut  usnally  nut  into 
I  contact  with,  tlie  great  wing.  The  sujicrior  snriiicB  forms  part  of 
^mliTior  foesa  of  the  base  of  the  cranium,  the  inferior  overlian^  the 
Oioickl  toure  and  the  back  of  the  orbit*  The  anterior  border,  thin 
I  penratod^  articulates  with  the  orbital  plate  of  the  frontal  booe.  The 
IMarior  border  is  prominent  and  free,  and  forms  the  boundary  between 
the  aatarior  and  middle  cranial  fossa?,  terminating^  internally  in  a 
■nootli  nntnded  knob,  the  anterior  cUmid  process.  In  front  of  this  is 
tlia  <iptic  fammen  perforating  the  base  of  the  wing. 
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The  great  wings  project  outwards  and  upwards  from  the  sides  of  the 
bod  J.  The  back  i>arfc  of  euch  is  placed  horizontally*  mid  occupies  the 
angle  between  the  petrous  and  Kf]uamou3  portions  of  the  temixiral  bone; 
from  its  pointed  extremity  it  sends  downwanls  a  short  and  sharp  pro- 
jection, the  spinom  procesg.    The  upper  and  fore  part  is  vcrticul,  and 

Fig,  37. 
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Fig.  37.^ — Tbk  sfiiBjfoip  BOXB  rnoit  iiEroRr.     (A.  T.)    } 

Tfie  indications  where  marked  are  the  same  as  id  the  preceding  figure.  17,  miurka  ti« 
autorior  opening  of  the  Vidian  carwil  ;  19^  tcmiKjml  surface  of  the  great  wing  ^  19,  its 
orhitAl  Hurface  ;  20»  aphenoldd  turhinato  lx>no  j  ahove  20,  the  ojieDini^  inta  the  sphe- 
noidal ftinuH  ;  21,  aphenoidal  cnat ;  22,  rostrum^  and  ahove  22,  iha  raginal  proccaa. 

three-sided,  lying  between  tiie  cranial  cavity,  the  orbit,  and  the  temporal 
fosga.  The  cerehral  surface  of  the  ^it^at  wing  h  conea^e,  uini  forms  part 
of  the  middle  fossa  of  tlio  base  of  the  eranitnu.  The  eiienml  sitrface 
(tempuro-z  Villoma  tie)  is  divided  by  a  ridge,  infratemporal  crests  into  an 
inferior  part,  wliieh  looks  downuarda  into  the  zygomatic  fossii,  and  au 
ehmgated  sufterior  part,  looking  outwards,  which  fonns  a  part  vf  the 
temporal  fussa.  The  itnferior  .•^tfr/ace  luoLs  Ibrwards  and  inwariis,  and 
consists  of  a  quadrilateral  orbital  jKirtion,  which  funns  the  back  part 
of  the  external  wall  of  the  orbit,  and  of  a  smaller  inferiLT  ptjrtitui  which 
overhangs  the  pterygoid  process,  looks  into  the  spheno-maxillarv'  fossa, 
and  is  perforated  by  the  foramen  rutundum.  The  po^terimr  honhr  in  it-s 
median  part  bounds  the  foramen  laceruni,  in  its  lateral  part  articiilatea 
with  the  petrous,  and  forms  with  that  a  gi'oove  on  the  under  aspect  for 
the  cartilaginous  part  uf  the  Eustachian  tul»c.  T!ic  vrkrnal  margin 
articulates  with  the  squamous,  and  the  extremity  overlaps  the  anterior 
inferior  angle  of  the  parietaL  In  front  of  this  comes  a  triangular  sur* 
face,  the  Bitles  of  which  are  formed  hy  the  upj)er  margins  of  the  cerebral, 
orbita!,  and  temporal  surfaces  resjiectively,  fc»r  m*tienlati*m  with  the 
frontal  bone.  The  antvrmr  margin,  between  the  orlatal  and  temporal 
surfaces,  articulates  with  the  malar  bone,  and  below  this  h  a  short  lion- 
xontal  fh^e  edge  separating  the  zygomatic  and  s]>heno-maxillary  surfaces* 
Above  and  internally  the  orbital  and  ce'rebral  surfaces  meet  at  the  sharp 
bonier  which  fonns  the  lower  boundary  of  the  sjihenoidal  fissure. 

The  pterygoid  processes  project  downwartls  and  slightly  forwards, 
from  the  adjacent  parts  of  the  body  and  the  great  wings.    Each  consists 
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of  two  plates  nnitcd  in  front;  and  diverging  behind,  bo  as  to  enclose 
between  them  the  pterygoid  fossa.  The  exfemal  pfenjfiokl  plafe,  broader 
than  the  internal,  lies  in  a  plane  extending  backwards  and  outwards  ; 
its  onter  surface  bounds  the  zygomatic  fossa^  and  is  impressed  by  the 
external  pterygoid  mnscle.  The  intemal.  ptenjffoid  plate  is  longer  and 
narrower  than  the  external,  and  is  prolonged  into  the  slender  hook-like 
or  hatnular  /jro^fss,  round  which  in  a  groove  plays  the  tendon  of  the 
tensor  palati  mnscle.  At  its  base,  the  internal  plate  turns  inwards 
beneath  tlie  body,  from  which  it^  extremity  remains  distinct  as  a  slightly 
raised  edge,  known  as  the  vagifial  process^  which  articnla-es  with  the 
everted  margin  of  the  vomer  ;  externally  to  this  it  is  marked  by  a  small 
groove,  which  contributes  with  the  palate  bone  to  form  tbe  pferygo-palu- 
iim  cana^.  The  interval  between  the  lower  ends  of  the  pterygoid  plates, 
f/iert//jaid  7wtch,  is  occupied  by  the  pyramidal  process  of  the  palate  bone. 
At  the  base  of  the  internal  pterygoid  plate  is  a  slight  depression,  the 
na  rif  tt  Jar  fossa  t  which  gives  attiiclimcnt  t^  tbe  tensor  palati  muscle. 

Fiflsnrea  and  foramina.— Each  lateral  half  of  the  bone  presents  a 
fiasnre^  four  foramina,  and  a  canal.  The  sphnwkhl  fismre  is  the 
obliquely  placed  elongated  interval  between  the  great  and  the  small 
wing,  closed  externally  by  the  front^il  bone  ;  it  op:ns  into  the  orbit,  and 
transmits  the  third,  fourth,  and  sixth  nerves,  the  ophthalmic  division  of 
the  fifth  nerve,  and  the  ophthalmic  vein.  Above  and  to  the  inside  of  it 
is  the  optic  foramen,  which  is  inclined  outwards  and  forwards  from  the 
side  of  the  olivary  eminence,  pierces  the  base  of  the  small  wing,  and 
transmits  the  optic  nerve  and  the  ophthalmic  artery.  The  foramen 
roiitmlum  is  directed  forwai'ds  through  the  great  wing,  below  the  sphe- 
noidal fissure  ;  it  opens  immediately  below  the  level  of  the  orbit,  and 
transmits  the  superictr  maxillary  nerve.  The  foramen  ovale  is  large, 
placed  behind  and  a  little  external  to  the  foramen  rotundum,  near  the 
posterior  nwirgin  of  the  great  wing  ;  it  is  directed  downwai'ds,  and 
tiansmits  the  inferior  maxillary  nerve,  ^h^^  foramen  spinosum  is  a  small 
foramen  piercing  the  great  wing,  near  its  posterior  angle,  and  transmits 
the  middle  meningeal  vessels. 

The  Vidian  or  ptenjgoid  rannly  passes  through  the  bone  horizontally 
from  before  backwarcis  at  the  base  of  the  internal  pterygoid  plate  ;  it 
opens  anteriorly  into  the  spheno-maxillary  fossa,  and  posteriorly  into 
the  foramen  lacenmi,  and  transmits  the  Vitiian  nerve  and  vessels. 

T&Tietie*. — A  small  tabercle  is  often  Been  on  each  aide  in  front  of  thepitnitory 
iooB,  at  the  base  of  tbe  olivary  emmcnce}  and  immediate! j  internal  to  the  last 
put  of  the  carotid  grioove ;  this  \a  known  as  tbe  vddJh-  cUnoid  prfteettf  and  is 
mcA  connected  by  a  spicnlum  of  bone  to  tho  anterior  cllnoid  process.  Leas 
atly  the  anterior  and  portterior  clinoid  procpsaes  are  similarly  united.  The 
r  fiteijgoid  plate  may  be  connected  by  a  bridge  of  bone  or  of  ligament  with 
tho  «pizicnt8  pnooess;.  The  foramen  ovale  and  foramen  spinosuni  are  frequently  in- 
^empUste  at  the  posterior  margin  of  the  bone. 


THE    BTHMOIB   BONS. 


The  ethmoidy  or  eieve-like  bone,  projects  downwards  irom  between 
the  orbital  plates  of  the  frontal  bone,  and  enters  into  the  formation  of 
the  craniam,  the  orbits,  and  the  nasal  fossae.  It  is  of  a  cuboid  fig:ure. 
It  is  exceedingly  light  for  its  §ize,  being  composed  of  very  thin  plates  of 
bone  forming  in  part  irregulm-  cells.  It  consists  of  a  central  vertical 
fkikf  and  of  two  lateral  masses,  united  at  their  superior  extremities  by 
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Iliii  f  I  trihriform  phtc.     It  articulatt^s  ivith  thirteen  bones  :  the 

^HiU.,  ^1 -.  litihl  ami  vtimer,  tho  nasal,  lachrymal,  superior  maadllaiy, 

[uAmt^wd  inferior  turltiiiate  b^mes. 

tht  ytrtJOil  pl&te,  mesetlunoid^  lies  ia  tho  mesial  plane,  and  forms 

Itbo  upper  part  of  th(3  septum  of  the  nose.     Its  snperior  margin  appears 
fu  lli6  cranial  ca\  iiy,  above  the  eribriforin  plate,  in  the  furm  of  ii  ridge 

^ig.  as.  Fig,  38.— Tub  ethmoid  bonh.     (A.  T.)     } 

A,  from  the  right  side.  ]»  crittta  gaiti ;  2; 
vertical  plate;  3,  cribriform  plate  and  fonimin&; 
4,  orbital  jilato  ;  5,  5,  unciiuite  prooesa ;  ti»  su- 
perior, and  7,  inferiorturbinatts  process  ;  tJ^grooTd 
forming  the  anterior^  and  D,  pOBterior  Inlenial 
orlutal  mntil. 

B,  from  Wiind.  1  to  7,  a»  in  A  ;  10,  tbe 
latoml  iiT  cellrtlnr  part  of  tiio  bone  ;  11.  its  poa* 
t«rior  surface  of  union  vitli  the  apheuuidal  tut- 
Lmato  and  palate  bone^. 

which  rises  anteriorly  into  a  thick  pro- 
cess, the  mnia  fjalU^  to  whieh  tho  falx 
eerchri  is  attached.  The  anterior  mur- 
l^in  of  the  crista  galli  is  vertical  and 
liroad,  usually  preseutiog  a  groove, 
which  c<^mp1etes  the  foramen  ca?cura  of 
the  frontal  hone.  Below  the  level  of 
the  cribriform  plate,  the  anterior  marj^in  ' 
of  the  vertical  plate  articulates  with  the 
nasal  spine  of  ttie  frontal  and  with 
the  nasal  hones.  The  inferior  margin 
articulates  in  front,  and  sometimes  even 
in  its  whole  extent,  \nth  the  septa!  cartilaf.'e  of  the  nose  ;  and  in  its 
posterior  half,  in  the  adult,  it  is  more  or  less  completely  joined  by  osseous 
union  on  one  or  both  siiles  to  the  two  plates  of  the  vomer.  The  jx^sterior 
marij^in  is  very  thin,  and  is  united  to  the  crest  of  ti^e  sphenoid.  This 
jiktt^j  presents  superiorly  a  number  of  frrooves  and  minute  canals  leading 
from  the  foramina  of  the  cribriform  jilate,  for  the  transmission  of  the 
olfactory  nerves, 

Tiie  lateral  masses,  etkmoturlimals,  enclose  a  numher  of  spaces  | 
of  irrejjrnhu-  Ibnn,  arran^^cc!  in  two  sets,  the  ankrior  and  posterior  eth- 
moithl  (elh, -whkh  in  the  recent  state  are  lined  with  prohin^tioos  of  | 
the  mncons  membrane  of  tlie  nuse.  On  the  f'i'ferfml  mpect  of  each  lateral 
mass  is  a  thin,  suuioth  hanina,  of  a  quadrilateral  form,  the  orkilal plafe 
or  ofi  phmmn,  which  closes  in  the  cthmiaidal  cells,  and  forms  a  consider- 
uhlit  [»art  of  the  inner  wall  of  the  orljit.  Tlie  circumJerence  of  the  orbital 
jilate  articnlatcB  in  front  with  tho  lachnmal,  hehi rul  with  the  sjihenoid*  I 
iihove  mtli  the  frontal,  and  below  with  tlie  orbital  surfaces  of  the  " 
HU|«erior  maxilhiry  and  palate  bones.  In  front  of  the  orbital  plate  the 
lateral  muK*<  ext'uds  forwards,  under  cover  of  the  laclirvmal  bone  ;  and 
t'roni  this  |iart  descends  the  lauimtfe  process,  along  thin  lamella  which 
curves  ilownwards,  outwards  and  backwards,  formiuir  part  of  the  inner 
wall  of  the  maxillary  sinus,  and  articulating  at  its  extremity  with  the 
inferior  turbinate  bone.  m 

The  irkternnl  aapect  of  each  lateral  mass  forms  part  of  the  external  f 
wall  of  the  nasal  fossa,  and  consists  of  a  thin^  uneven  tamellai  connected 
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above  with  the  cribriform  plate,  and  exhibiting  a  nmnber  of  canals  and 
grooves  for  branches  of  the  olfactory  nerve.  It  is  divided  at  its  back 
part  bj  a  channel,  directed  forwards  and  upwards  from  its  posterior 
margin  to  about  its  middle.  This  is  the  superior  meatus  of  the  nose, 
and  communicates  with  the  posterior  ethmoidal  cells.  The  shorb,  sharp 
margin  which  overhangs  this  channel,  is  the  superior  turbinate  process  or 
spongy  hotie.  Below  this  is  a  slightly  folded  margin  of  greater  extent,  free 
in  front  and  behind,  the  inferior  ttirh'nate  process  or  middle  spongy  hone, 
which  overhangs  the  middle  meatus  of  the  nose.  From  the  front  of  the 
middle  meatus  a  passage,  the  infundihdum,  is  prolonged  upwards 
through  the  anterior  ethmoidal  cells,  into  the  frontal  sinus. 

The  superior  margin  of  the  lateral  mass  is  covered,  and  the  cells  com- 
pleted, by  the  projecting  inner  border  of  the  orbital  plate  of  the  frontal 
bone  ;  two  grooves  are  seen  crossing  it,  which  complete  with  the  frontal 
bone  the  internal  orbital  canals.  The  inferior  margin  is  formed  by  the 
rounded  edge  of  the  middle  turbinate  bone,  and  is  free  in  the  nasal  fossa. 
The  anterior  extremity  presents  one  or  two  open  cells,  which  are  closed 
by  the  nasal  process  of  the  superior  maxilla,  and  the  posterior  extremity 
fits  against  the  front  of  the  body  of  the  sphenoid,  where  it  is  commonly 
anchylosed  with  the  sphenoidal  spongy  bone. 

The  cribriform  plate  corresponds  in  size  to  the  ethmoidal  notch  of  the 
frontal  bone  which  it  occupies.  On  each  side  of  the  crista  galli  it  is  de- 
pressed into  the  olfactory  groove  which  lodges  the  olfactory  bulb,  and  is 
pierced  by  numerous  foramina,  for  transmission  of  the  filaments  of  the 
ol&ctory  nerves.  The  foramina  in  the  middle  of  the  groove,  are  simple  per- 
forations ;  the  internal  and  external  sets  are  the  orifices  of  small  canals 
which  subdivide  as  they  descend  on  the  vertical  plate  and  lateral  mass. 
At  the  anterior  extremity  is  a  small  fissure  at  each  side  of  the  crista 
galli,  close  to  its  base,  and  externally  to  this  a  groove  or  foramen,  con- 
nected usually  by  a  slight  furrow  with  the  anterior  internal  orbital  canal, 
which  transmits  the  nasal  branch  of  the  ophthalmic  nerve. 

TKB    SUFBBIOB   MAXHiTiARY   BONIS. 

The  upper  jaw,  superior  maxilla,  is  the  principal  bone  of  the  face  ;  it 
supports  all  the  teeth  of  the  upper  range,  and  takes  part  in  the  formation 
of  the  hard  palate,  the  floor  of  the  orbit,  and  the  floor  and  lateral  wall 
of  the  nasal  cavity.  It  consists  of  a  central  part  or  body,  and  four 
processes.  The  body  presents  an  external  surface,  which  is  again  sub- 
divided into  anterior  or  facial,  and  posterior  or  zygomatic  portions  ;  an 
internal  or  nasal  surfiice,  and  a  superior  or  orbital  surface.  The  pro- 
cesses are,  the  nasal  or  ascending,  projecting  upwards  from  the  fore  part 
of  the  body,  the  alveolar  forming  the  lower  border  of  the  bone  and 
containing  the  alveoli  or  sockets  for  the  teeth,  the  malar  on  the  outer 
aspect  separating  the  facial  and  zygomatic  surfaces,  and  the  palate 
process  projecting  horizontally  on  the  inner  side.  The  body  is  farther 
excavated  by  a  large  sinus  or  antrum,  which  opens  on  the  inner  side 
into  the  nasal  fossa.  The  superior  maxillary  bone  articulates  with  its 
fdlow,  with  the  nasal,  frontal,  lachrymal,  ethmoid,  palate,  malar,  vomer, 
and  inferior  turbinate  bones,  and  sometimes  with  the  sphenoid. 

The  facial  surface  is  marked  at  the  lower  part,  where  it  is  continuous 
with  the  outer  surface  of  the  alveolar  process,  by  a  series  of  eminences 
oorrefiponding  in  position  to  the  fangs  of  the  teeth  ;  that  of  the  canine  si 
perticularly  prominent,  and  internal  to  this  is  a  ^ight  depression,  the 
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infiHor  or  mf/rti/orm  fossa;  whfle  between  it  and  the  malar proceag  is  the 
iU-AiUiiT  canine  fossa.  Above  the  canine  fossa,  and  close  below  the  margin 
of  Uie  or))it,  is  the  infraorbital  foramen,  by  which  the  infraorbital  nerve 
iirid  artery  issue.  The  inner  margin  of  this  surface  is  deeply  excavated 
by  the  fuinal  notch,  the  sharp  edge  of  which  is  produced  below  into  the 
anterior  nasal  spine. 

The  zf/f/omatic  surface  looks  into  the  zygomatic  and  spheno-maxillaiy 
fossai ;  it  is  convex  and  presents  about  the  centre  one,  two  or  more 
iijKirtiircH  of  the  posterior  dental  canals,  transmitting  the  vessels  and 
nerves  of  that  name ;  the  lower  and  posterior  part  of  this  sur&oe  is 
jiroininent  and  rough,  and  is  distinguished  as  the  tuberosity. 

The  nasal  surface  presents  at  the  fore  part  a  nearly  horizontal  ridge, 
the  inf trior  turbinate  crest,  for  articulation  with  the  inferior  turbinate 
bone ;  ahove  the  crest,  and  extending  on  to  the  base  of  the  nasal  process, 

Fig.  S9. — ScpnioR  haxilli&t  Bom  of  thi 

RIGHT  SIDE.      (A.  T.)      ( 

A,  from  the  outside ;  B,  from  the  inside. 

1  to  2,  alveolar  process — 1  at  the  middle  in- 
cisor tooth,  2  marks  the  taberositj,  and  above 
it,  in  A,  the  posterior  dental  foramina;  3,  nanl 
process ;  4,  malar  process ;  5,  orbital-  plate, 
below  5  is  the  infraorbital  grooTe  leading  to  the 
canal ;  6,  placed  in  front  of  the  nasal  notch 
marks  the  incisor  crest  terminating  in  the  ante- 
rior nasal  s})ine ;  7,  incisor  fossa  ;  8,  is  in  front 
of  the  canine  fossa ;  9.  infraorbital  foramen ; 
10,  lachrymal  groore  ;  11.  antrum  ;  12,  inferior 
turbinate  crest ;  13,  nasal  crest ;  from  13  to  II, 
the  incisor  foramen  ;  15,  placed  on  the  surface 
of  articulation  of  the  bodv  with  the  palate  bone, 
I>oints  to  the  groove  of  the  peJato-maTiHaiy 
canaL  These  figures  also  exhibit  a  full  set  of 
the  upper  teeth  of  one  side  as  they  occur  in 
middle  life. 

is  a  smooth  concave  surface  belongine 
to  the  middle  meatus  of  the  nose,  and 
below  the  crest  a  much  lanrer  surface  for 
the  inferior  meatus.  Behind  the  nasal 
process  is  seen  the  hchrtjmal  groace, 
nearly  vertical,  but  inclined  slightly 
l)ackwards  and  outwards,  about  half  an 
inch  in  len^h,  and  leading  into  the 
inferior  meatus ;  the  margins  overhang 
(ho  groove  in  fnmt  and  behind,  and  the  small  interval  left  is  cU^sed  by 
i!u'  hirhrynuil  and  inferior  turbinate  bones,  thus  completing  the  canal  of 
I  he.  na.s*il  duet.  Behind  the  lachrymal  groove  is  the  large  oj^tening  into 
iho  antrnm ;  Whind  thb  the  surface  is  rough  f  >r  articulation  with  the 
^vrtlate  bone,  and  traversing  the  lower  part  of  this  roughness  is  a  smooth 
v;r\K»ve,  j^vssing  downwanls  and  forwards  from  the  ix>sterior  margin,  and 
v,viui»leiing  >nth  the  palate  bone  the  posterior  palatine  or  palato-raaxillary 
caual. 

Ihe  orbital  surface  is  triangular,  flat,  and  smooth  :  anteriorly  it  reaches 
the  margin  of  the  orbit  for  a  short  distance  at  the  rcK»t  of  the  nasal  pro- 
^v^  I  externally  it  is  bounded  by  the  rough  surface  for  the  malar  bone. 
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tie  internal  border  presents,  behiDd  the  nasal  process,  an  excavation 

bicli   receives  the  lachrTmal  bone,  the  larkn/mrd  nokh^  and  then  a 

raight  margin  for  articulation  with  the  ethmoid  and  palate  bones. 

"he  posterior  border  is  smooth,  roimdetl  and  free,  and  botmds  the  spheoo- 

lary  fissure;   the  inffmybUal  groove  eomraeuces  here,  and   leads 

into  the  canal  <if  the  same  name,  which  opens  anteriorlj  hy  the 

rbital  foramen.     From  the  infraorbital  is  fciycn  off  the  anterm' 

tlaleanal^  which  runs  down  in  the  substance  of  the  facial  portion  of 

\  bone,  and  conveys  the  anterior  dental  vessels  and  nerves. 

The  naml  process^  slender  and   tapering,  has  an  external  Biirface, 

Dooth  and  continuous  with  the  facial  surface  of  the  body,  and  an  internal 

face,  irregular,  fitting  against  the  anterior  extremity  of  the  lateral 

of  the  etlnnoid,  and  completing  the  foremost  cells  of  that  bone, 

anterior  border  is  rough,  often  grooved,  for  articiilatic>n  with  the 

^  bone,  and  its  summit  is  serrated  for  artictilatiun  with  the  frontal, 

■iorly  IL  pv^ents  a  continuation  of  the  Imhrtjmal  groove  already 

on  the  nasal  surface  of  the  body,  and  which  here  lodges  the  laehry- 

l  sac ;  the  groove  is  bounded  internally  hy  a  sharp  linear  edge,  which 

with  the  lachrymal  bone,  and  externally  by  a  smooth  border 

1  forms  part  of  the  orbital  margin. 

'  The  alvc<flar  hmder  or  process^  thick  and  arched,  is  hollowed  out  into 

or  alveoli,  corresponding  in  number,  form,  and  depth  to  the  roots 

\  teeth,  which  are  fixed  in  them. 

I  maiar process  is  thick  and  triangular;  the  anterior  and  posterior 
1  9re  continuous  with  the  faciad  and  zygomatic  sm^fiices  of  the 
the  superior  is  rough  and  r»rooved  to  support  the  malar  bone, 
'  inferior  border  runs  down  on  the  outer  surface  of  the  body  in  the 
I  of  A  thick  buttress  opposite  the  first  molar  tooth. 
The  mhfe process  or  phtte,  along  with  that  of  the  opposite  side,  forms 
•  tnree-fourths  of  the  hard  palate*    Its  superior  surface  is  smootli, 
1  concave  from  side  to  side;  its  inferior  surface  is  vaulted  and  rough, 
\  marked  laterally  with  groves  for  nerves  and  vessels,  which  reach 
update  throngh  the  posterior  palatine  canal.     Its  posterior  extremity 
'  i  abort  of  that  of  the  alveolar  arch  and  body  of  the  bone,  and  articulates 
i  tbe  horiziintal  plate  of  the  palate  bone,  which  completes  the  hard 
The  mesial  border  rises  into  a  serrated  vertical  ridge,  which,  with 
^feUow,  constitutes  the  rmsal  crest — a  grooved  elevation  which  receives 
\  lower  margin  of  the  vomer ;  at  the  fore  part  this  border  rises  sud- 
'    to  a  considerable  height,  and  the  more  elevated  portion  may  be 
aa  the  incisor  crisf  (Henle)  ;  forwai^ds  this  is  prolonged  into 
\  anterior  nasa!  spine,  on  its  upi^KT  border  rests  tlie  septal  cartilage  of 
,  and  intt:>  the  angle  behind  it  the  trnncatud  anterior  extremity 
r  ilui  Tomer  ^19.     Close  by  the  side  of  the  incisor  crest  on  the  nppc  r 
» of  the  palate  plate  is  seen  a  foramen  which  is  directed  downwards 
I  ffae  month,  but  in  the  lower  half  becomes  converted  into  a  wider 
re  bjr  ddficiency  of  the  inner  wall     Thus,  when  the  two  bones  urc 
ill  apposition,  one  orifice  of  considerable  size  is  formed  on  the 
aqiect  which  divides  above  into  right  and  left  branches  loading 
the  correaponding  nasal  fossie;  the  lower  aperture  is  the  anUrim^ 
'    '   \  eamU,  the  lateral  branches  are  the  incisor  ffmtmina  (or  cmtnis), 
&f  Sanson.     Farther,  in  the  middle  rnie  are  two  other 
» Ifanimuia  alw  opening  into  the  anterior  palatine  canal,  one  hcforc, 
i  Other  behind,  these  are  m^  foramina  of  Scarpa. 
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The  terms  intttor  fora  men  and  a  n/rr  hr  pa  la  t  inr"  ca  nn  I  are  often  used  caiive: 
and  Ya^eljr  to  express  what  has  been  above  defilDed  as  the  anterior  palatine  canals 
or  its  inferior  openingf.    Aocording  to  the  definitions  here  given,  itwuvr  /ommen 


Fig*  40. — FaoKT  part  op  the  palati:  aitd 

ALVEOLAR  ARCn   OF  A3f    ADULT»      | 

Showing  the  lower  o|>ening  of  the  jinterior  palatioe 
can&l.  1,  2,  ore  placetl  oa  the  palate  pktea  of  the 
Buperior  nuudUar^r  honc^ ;  4,  anterior  piilatine  canal, 
in  which  U  seen  a  divLsioa  into  four  opcnings^the 
two  lateral,  with  lines  x>otDting  to  thein  from  1  and  % 
foe  the  indior  foromiaa  ;  the  anterior  and  po<teri«r, 
indicated  by  3  and  4^  are  the  foramitia  of  Scarpa. 
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l&as  the  some  meaning*  in  human  as  in  ooraimrative  anatomj,  while  antezior 
palatine  canal  is  restricted  to  an  appearance  which  present*  iteelf  onlj  in  man 
and  a  few  animals.    The  lamina  which  boundfi  the  inci^r  foramen  on  the  inner  ja 
side  correspond:!  to  the  Tncj^ial  palatine  pnxsesa  of  the  premaxiUarj'  bone  in  other^f 
animals,  tj^,  the  camivora  ;  while  tho  incisor  foramina  are  tho&e  which  are  seen^^ 
largely  develoj^  in  those  animalB,  and  are  the  remains  of  a  primitive  com- 
munication between  the  nose  and  mouth.    The  foramina  of  Scarpa  lie  in  the 
anture  between  the  laminaj  referred  to.     They  transmit  the  naao-palatine  nerves  ; 
the  nerve  of  the  right  side  occnpying,  according  to  Scarpa,  the  posterior  one,  which 
is  n<^uallj  the  larger,  and  that  of  the  lefc  side,  the  anterior ;  but  thejr  are  resj^^ 
inconstant.    (Scarpa.  Annot.  Anatom.,  lib*  ii.  cap.  5.)  ^B 

The  ftiaxiUari/  sinus  or  anfrmn  ofHi§knmre  lias  an  irregularly  pyramidal 

form.     Tho  walls  are  thin,  the  sides  corresp>nd  to  the  facial,  zygomatic 
and  orliital  surfacLS  of  the  body,  the  Imse  to  the  nasal  surface^  and  t] 
apex  extends  into  tlie  malar  process.    The  large  ai)ertnre  is  closed 
a  considerable  extent  by  the  uncinate  process  of  the  ethmoid,  the  |>alL 
and  inferior  turbinate?  bones,  and  in  the  fresh  state  is  reduced  by  thft^ 
mncous  membrane  to  a  small  orifice  through  ^hich it  communicates  with 
the  middle  meatus  of  the  nose.     Its  extent  inferiorly  generally  corresponds 
with  that  of  the  molar  teeth,  and  the  outer  alveoli  of  one  or  more  of_^ 
these  form  prominences  in  its  floor. 
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The  palate  bone  forms  the  back  part  of  the  hard  palate  and  the 
lateral  wall  of  the  nose  between  the  superior  maxillary  bone  and  the 
internal  pterygoid  plate.  It  coiisieta  of  a  horizonkd  and  a  rtrtkal  plate 
united  at  a  right  angle,  and  of  three  processes,  viz.,  the  pijramidal 
2)T0C€s.%  extending  outwards  and  backwardfi  from  the  junction  of  the 
horizontal  and  vertical  'plates,  and  the  orhiial  and  sp^icnouM  j>rocc8seSf 
surnnnmting  the  vertical  jilate. 

Tlie  palate  bone  articulates  with  its  fellow,  and  with  the  BUpcrror 
maxillary,  ethmoid,  sphenoid,  vomer,  and  the  inferior  turbinate  bone. 

The  imn'zontal  or  pakih  pkife  [(resents  a  superior  surface,  concave  and 
smooth,  forming  the  back  part  of  the  floor  of  the  iiasal  fossa  ?  and  an 
inferior  surface,  compleLing  the  vault  of  the  hard  palate  and  marked  near 
its  posterior  Ijorder  by  a  transverse  ridge  to  wliieh  some  tendinous  fibres 
of  the  tensor  palati  muscle  are  attached.  The  anterior  border  articulate 
mth  the  ptilatc  process  of  the  superior  maxilla ;  the  posterior  is  fte«^^ 
concave  and  sljarp,  giving  attachment  to  the  soft  palate*  and  produc 
at  its  inner  end  into  a  sharp  point,  which  with  that  of  the  other  side 
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forms  ihe  po$ferwr  nasal  or pcdatlne  spine;  internally  it  articulates  with 
its  fellow  bj  a  thick  serrated  border,  formiii«:  a  continuation  of  the  nasal 
crtst  of  the  sufjerior  maxilla,  and  als^i  supporting  the  vomer ;  externall j, 
ai  its  junction  with  the  vertical  plate  it  is  grooved  by  the  extremity  of 
the  posterior  palatine  canaJ. 

Tlie  vertical  plate  is  very  thin.  Its  internal  or  nasal  surface  is  divided 
into  two  parts,  correspondin;^  to  the  middle  and  inferior  meatuses  of  the 
nose,  by  a  nearly  horizontal  ridge,  ififhtor  {tirt/mate  crest,  which  articulates 
with  the  inferior  turbinate  bone,  and  at  the  upper  end  of  the  surface, 

Fig.  41.— Tnfi  PALATiE  Jiosti  o?  tub  bight  side.  Fig.  4L 

At  fima  tlkt  ootsido  ami  behind  ]  B,  from  the  imidQ, 


!• 


Qpmr  nir&ce  of  the  palate  pkte  ;  2,  its  posicnor 
d  Mtfder ;  3,  pOiderior  uual  spine  ;  4,   the  wngh 


10. 


0I  adjacent  artictilAtion  rising  sui^eriDrly  intj>  tho 
5,  5,  in  B,  vertical  pJute ;  6,  inferior  turbi- 
;  7,  »phejJoiilal  process ;  8,  in  B,  orljitiil  proocsa, 
a  ceUnlar  cavity  ;  5',  in  A^  ita  orbit4Ll  aurfaco  ;  9, 
notch  ;  10,  11^  12,  pjrmmidal  process — 
oe  of  union  with  tho  eicteni^iJ  pterygoid 
li,  wHh  tbe  internal  phite,  amd   12,   the  inter- 
surface  ;  l^t  1'3,  groovii  of  the  posterior 


-13 


I      3 


10 


Vi^ 


i  Jl  J2^ 


WCftmg  the  roots  of  the  two  processes^  is 
mother  less  marked  ridge»  the  stfperior  turbinate 
or  ethmoidal  €fi\st,  which  articulates  with  tlie 
aiddlc  turbinate  bone.  Tlie  extcnuil  Burfaco 
preseittof  nearer  to  the  posterior  border,  a 
iinTOW  smooth  surface  which  forms  the  inner 
wiU  of  the  pterjgo-maxillary  fissure,  and  leads 
down  to  a  deep  groove  forming  with  the  Boj>erior 
maiillary  bone  the  posterior  iHtkitim  atfuii  for 
tnuunniseion  of  the  large  palatine  neiTc 

;  in  front  of  the  groove  the  surface  is  applied  against  the 
maxillary  bone,  and  overlaps  the  orifice  of  the  antrum  by  a  thin 
tped  projection,  the  maxUlarfj  process,  which  may  attain  a 
kble  size  ;  behind  the  gi^oove  it  articulates  infcriorly  with  the 
bonier  of  the  maxilla,  superiorly  with  the  inner  snrtace  of  tlie 
ptargoid  prot'csg. 

Irie  pyramidal  process  or  tuherosiiif  fits  into  the  cleft  between  the 
pterygoid  plates.  It  iiresents  pjsteriorlj  a  tnaugular  Biu'face  which  is 
►th  and  grooved,  and  completes  the  pterygoid  fossa  ;  on  its  sides  it 
igb  fi>T  articulation  with  the  Ix^rders  of  the  pterygoid  plates, 
iurly,  close  to  its  connection  witli  tbe  horizontal  plate,  are  the 
orifioei  of  the  imskrior  and  erternal  smatt  pahifim  canals  which  ti-ausmit 
Ibe  BBaUer  palatine  nerves  ;  the  external  is  ihe  smdler  and  hm  const^itifc. 
The  orbital  process  surmounts  tbe  anterior  margin  of  the  vertical  piate. 
It  ii  somewhat  pyramidal  in  shapCt  and  has  five  surfaces,  two  of  which, 
Ifae  iOperior  and  external,  are  free,  and  the  rest  articulated.  The 
waperiiiT  surface  forma  the  posterior  angle  of  ihe  floor  of  the  orbit,  the 
oettfniul  hjtAa  into  the  spheno-maxillary  fossa,  the  anterior  articulates 
with  the  maxillary*  the  internal  ^ith  ihe  ethmoid,  and  tbe  posterior, 
whkh  ift  small  and  only  exists  towardif  the  extremity  of  the  prQce«6, 
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The  nasal  bones  form  the  bridge  of  the  nose.  They  are  thic 
narrow  ahuve,  but  gradually  iM^couie  T\ider  and  thinner  below, 
superior  border  of  each  is  seiTated,  and  articulates  with  the  frontal 
bone ;  the  inferior  supports  the  lateral  nasal  cartilage ;  the  external 
border,  the  longest,  articulates  with  the  ascending  process  of  the  suiicrior 


Fig.  44. 


Fig,  44.— Right  nasal  bone.     (A.  T.)     } 

A,  from  tLe  front ;  B,  from  behiiiiL 

1»  upper  ar  frojiti!  border  j  2,  inlemal  bonier  ;  3,  ex- 
tem;il  or  maxilltirjr'  iM^rtier  *  4,  lower  free  border  i  in  B^  4 
is  placed  at  the  lower  end  of  the  groove  for  the  muai 
nerve. 
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maxillary  bone;    and    the   internal   with  its 
fellow,  with  the  nasal  spine  of  the  Jrontal  bone 
^  B  and  with  the  jxTpendicular  plate  of  the  ef 

moid.     The   aiiterior    surface,  concave    from' 
aljovc  down  at  its  upper  part,  convex  in  the  rest  of  its  extent,  jiresent* 
a  minute  vascular  foramen ;  the  ixisterior  or  nasal  surface  is  marked  " 
a  groove  for  the  passage  of  the  nasal  nerve. 

THE    UlCHRTMAL   BOHB. 

The  laclizyinal  bone,  or  «.<?  vmjuts,  is  a  thin  scale  of  bone  placed  at 
the  anterior  and  inner  part  of  the  orbit.  It  articulates  snjXTiorlj  with 
the  frontal  bone,  posteriurly  with  the  orbital  jjlate  of  the  ethmoid,  and 
anteriorly  with  the  nasal  process  of  the  superior  maxilla. 

The  external  surface  is  divided  by  a  vertica!  ridge,  the  lachrymal 
irest,  into  two  parts :  the  anterior  is  grooved,  latkrt/mai  yr&ave^  for  the 

Fig,  45,  Ylg.  45. — Eight  lachrtmal  bone»  from  fHE  outshik.     (A.  T.)    j 

1,  upper  or  frontal  border  ;  2,  orlntal  siirfjice  ;  3^  laclirymal  groove  j 
if  tbe  process  whick  meets  the  inferior  turbijuite  bone. 

lachrymal  sac,  and  this  part  is  prolonged  inferiorly  I 
beyond  the  orbit  in  the  fonn  of  a  pointed  process  whica  J 
completes  the  canal  of  the  nasal  clucfc  on  the  inner  side  ] 
and  articulates  with  tbe  inferior  turlnnate  bone ;  the  J 
posterior  part,  broader,  is  flat,  continuous  with  tlie  orbital  surface] 
uf  the  ethmoid,  and  ia  produced  l^elow  into  a  book -like  projection,! 
hmnular  proems^  which  curves  forwards  in  the  lachrymal  notch  of] 
the  Buix'rior  maxilla  and  bounds  the  orifice  of  the  nasal  duct  on  the  f 
ontcr  side.  The  internal  surface  superiorly  completes  some  anterior 
ethmoidal  cells,  and  inferiorly  looks  into  the  middle  meatus  of  the  nose. 


TBM    IKFSRIOB    tnTHBINATE:    BONi:» 

The  inferior  turbinate  or  sponge  bone,  maxiikfitrbma!^  is  a 
^slender  lamina,  attached  by  the  upi>er  margin  along  the  lateral  wall  of  J 
the  nose,  and  projecting  into  the  njisal  cavity,  so  as  to  divide  the  middle  j 
from  the  inferior  meatus.  It  is  slightly  convohited,  its  couTCxitjl 
hmVine  inwards,  and  its  lower  margin  is  free,  slightly  thickened  anal 
rkon  itself.    The  attached  margin  articulates  anteriorly  with  tlie  I 
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inferior  turbinate  crest  of  the  superior  maxillary  bone,  theu  ascends 

lidbntptlj  to  form   the   lachnjtnal  ^>r^f^5^  and  complete  the  lachrymal 

canal  and  articulate  with  the  kchiymal  hone;  behind  thii?  it  is  folded 

downwards  in  the  maxilhry  ]>ro(mSj  forming  part  of  the  inner  wall  of 

FSg.    -10, — Till    I^ffTBIOB    TURBTfATB     BOKB    OF 

mi  RIGHT  muB.     ^A.  T.)    |  Pig,  iO* 

A»  from  Ibe  oatside  ;  B,  from  the  inside* 

1,  anterior  anglo  ;  2,  posterior  angle  ;  1 ,  3,  2, 
ufoior  free  border  ;  4^  intemat  convex  surface  ; 
Is  «lliliio&dAl  proces ;  6,  bcbfjnial  ppoce&s;  7, 
mSkat  fioaom  nufue ;  ^  mudlkiy  prooeas. 

die  antnun  below  the  entrance  into 

tliai  cavitj;  aboTe  and  behind  this, 

il  VTOKnts  a  small  projei^tion  wliich 

aitioiikites  with  tlie  uncinate  process 

of  the  ethmoid,  ethmoidal  proc^ss^  and 

posteriorly  it  is  attached  to  the  inferior        ^^KU^^L'  "^  "^-     **   B 

turbinate' crest   of  the    palate  boue.  "^   '    ^^  ' 

The  posterior  extremity  is  elongated^ 

ihaip  and  pointed;  the  anterior  flat- 

lened  and  ootnse. 

This  Lone  is  marked  by  horizontal  grooves  and  canak  for  vessels  and 
servM^  but  not,  as  the  tin-binal  parts  of  the  ethmoid  are,  with  vertical 
grooTca  for  the  olfiictory  nerve. 


THE!    XNTXHIOR    TAKXILUlRY  BONH. 


lower  jaw,   inferior  muxdla^  mmulihU^  is   the  thickest   and 

lx)ne  of  the  face,  and  moves  on  the  rest  of  the  skull  by  means 

r  of  condyles  articulating  with  the  glenoid  fossae  of  the  temporal 

It  has  the  shape  of  an  inverted  arch  bent  forwards  upon  itselt^ 


Fig»  47. — ^Titi  TjrrKfiiojt  iia.x- 
lUJUT     Bosni,     rjioM     TUB 

ailt  iE»B  XII»  iJkOVlE.      {k. 

^)  I 

1,  Mfl  %  lyiiipliysb ;   3, 

IBHNU  ;   4,  angle,  ncoi'  it  tbo 

•ittfB*  fidgea  marked   bj  tbo 

'  laaai    of    the    maiieter 

I  ;  5.  eoimiimd  |m>cett  ;  6^ 

i|  7»  placed  In  the  eig- 

■Olab,  poiala  to  the  front 

;  S,  meDtal  faruoen  ; 

[  obiirtuc  line  ;  10,  ia< 

^  foramen  and  mjrlo- 

_     9fva  of  the  left  Bide* 

^i^nra  represents  a  luU  »ct 

\  of  the  lover  jaw  in 

.     (Sea  alao  fig.  54 

'  far  TifW  «f  ibfl  timer  ftttfaee  of 

llMkwar  jaw,) 


Fig.  47. 


I  of  a  middle  larger  horizontal  part— the  Udy,  and  of  two 
TMnlor  ascending  branches. 

The  hodg  is  marked  in  the  middle  line  Iry  a  vertical  ridge,  indicatmg 
tlie  phi^  of  union  of  the  originally  separate  lateral -parts,  and  thence 
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named  the  stjmphf/sis;  this  is  continued  Wow  into  the  triansfulnr 
elevation,  ^nenial  promimnre,  forming  the  chin,  a  feature  peculiar  to 
the  human  skull.  The  superior  or  aliroJar  border  is  hollowed  ont 
jtito  sockets  for  the  teeth.  The  inferior  border  or  ba^e  h  thick  and. 
rounded,  awl  projects  beyond  the  sujierior.  On  th^  outer  surface,  on 
each  Bide  of  the  symphysis,  below  the  incisor  teeth,  is  a  shallow 
dejircssioo,  the  imisor  fosm,  and  more  externally  is  the  mmifaJ foramen, 
placed  midway  l>ctween  the  upper  and  lower  borders  and  under  the 
interval  between  the  two  bicuspid  teeth ;  it  transmits  the  mental  nerve 
and  vessels.  Close  l»elow  the  foramen  is  the  txkrnal  oblique  line, 
running  from  the  mental  prominence  upwards  and  backwards  to  the 
anterior  margin  of  the  ramus.  The  deep  surface  is  marked,  on  each 
fcide  of  the  symphysis,  along  the  inferior  margin,  by  an  oval  depression, 
indicating  the  anterior  attachment  of  the  digastric  muscle,  and  above 
this  by  two  pairs  of  prominent  tnljercles,  jnental  sputes^  placed  close 
together,  giving  attachment,  the  upper  pair  to  the  genio-glossi,  and  the 
lower  to  the  genio-hyoid  muscles.  An  oblique  prominent  linct  the 
mf/Io-hi/ofd  riiJge^  leading  from  beneath  the  mental  spines,  upwards 
and  backwards  to  the  ramus,  gives  attachment  to  the  mylo-byoid 
mtiaclc.  Above  this  line  is  a  smooth  depression  for  the  sublingual 
gland,  and  more  posteriorly  beneath  it  another  for  the  submaxillary 
gland. 

The  ramus  is  thinner  than  the  body  of  the  bone.  Its  posterior 
border  in  meeting  the  line  of  the  base  forms  the  an^k  of  the  jaw.  The 
external  surface  is  flat  and  uneven,  and  towards  the  angle  stronger 
ridges  mark  the  attachment  of  tendinous  bundles  of  the  masseter  muscle. 
The  internal  surlace  presents  at  its  middle  the  m/etlor  tknfal foramm^ 
leading  into  the  de?ifai  mnal,  which  lodges  the  dental  nene  and  vessels. 
Passing  down  from  the  sharp  internal  margin  of  this  foramen  is  the 
mijlQ-hfjoid  groove  (occasionally  a  canal  for  a  sliort  space)  marking  the 
passage  of  the  mylo-hyoid  nerve  with  an  accompauyiug  artery  and  vein. 
Behind  this,  inside  the  angle,  is  a  marked  roughness  for  the  internal 
pterygoid  nioscle. 

The  ramus  is  snrmountcd  by  two  projections,  the  condyle  and  the  coro- 
noid  process,  which  are  separated  by  a  deep  excavation,  the  sigmoid  notch. 
The  condgh  is  continued  upwards  from  the  posterior  part  of  the  ramus. 
It  is  supported  by  a  constricted  portion,  the  neeJ:^  which  presents  anteriorly 
a  depression,  into  which  the  external  pterygoid  muscle  is  inserted.  The 
condyle  is  a  transversely  elongated  convex  articular  process,  whose 
major  axis  is  directed  obliquely,  so  that  if  prolonged  it  would  meet 
with  that  of  its  fellow  near  the  anterior  margin  of  the  f<)ramen  magnum, 
Tlie  forojioid proc4fiS  is  continued  vertically  upwards  in  front,  from  the^ 
anterior  margin  of  the  ramns»  It  is  triangular  in  shape,  and  givci  •  • 
attachment  by  its  margin  and  inner  aspect  to  the  temporal  muscle.  At 
its  base,  in  front,  is  a  groove,  in  which  the  lower  parts  of  the  tempoM 
and  buccinator  nmscles  are  attached. 

The  angle  of  tlie  jaw  is  in  the  ndiilt  asnally  about  120^;  in  infancy  it  is 
great  aa  140*  or  more;  in  strongly  developed  jaws  it  mtnj  be  dimmiahed  to  IIC^] 
or  less ;  and  in  old  and  toothless  jaws  it  ia  increased.  These  changes  are  connected 
with  a  variety  of  circumstanoes,  among  which  may  be  noticed, — the  development 
of  the  temporary  and  permanent  teeth,  the  absorption  of  the  alveolar  arch  after 
the  loaa  of  the  teeth  in  advanced  oge,  the  elongation  of  the  face  and  npper  jaw 
toirards  adult  life,  and  the  varying  iitato  of  development  of  the  masseter  musolea 
,  ftl  difFvrent  penoda. 


I 

Til 


HYOm    BOXE. 


57 


TWm    HYOm   BONE. 

The  liyoid  bone,  or  os  Ungim^  is  situated  at  the  base  of  the  tongtie, 

Ik?  felt  between  the  cbin  and  the  thyroid  cartilage.    It  \% 

ke  the  letter  u,  and  cotiSKsts  of  a  body  and  two  pairs  of  eomna. 

Ifc  WOTSpended  from  the  tips  of  the  styloid  processes  of  the  tenipoml 

\  bosies  by  a  pair  of  slender  bands,  the  sff/h-hf/oki  Ik/amen  t%  which  in  most 

mimal*  form  distinct  boncB.    Though  belonging  rather  to  the  neck  than 

to  the  cranium  or  face,  it  may  be  suitably  considered  in  this  place. 


Tig,  48.— Ttti  HToiD  nomti  f  aon  before.     J 

1,  tlw  pfominwi  pari  ol  ikQ  body  ;  2,  the  great  ccmu  ; 
8,  tlw  miH  annul* 


Fig.  4S. 


The  bod*/,  or  central  piece,  hasikj/al^  is  cora- 
lirwinil  fTt»m  before  backwards,  and  lies  in  a 
plsne  directed  downwards  and  forwards.     Its 
nlflricKr  snrfar^  is  convex,  and  marked  in  the  middle  hj  a  vcrfcicnl 
p,  on  each  side  of  wbich  arc  depressions  for  the  attachment  of 
elefi.    Its  posterior  surface  is  concare,  and  is  dii-ected  towartla  the 
jjlottisw 

The  fp'fftt  cormia,  ihijroht/ah,  project  backwards  from  the  sides  of 
the  body ;  they  are  compressed  from  above  down  and  end  in  rounded 
crxtTemities. 

Tlie  miatl  cornua,  or  fornkuki,  rf^rahkf/als,  short  and  conical,  project 
ppwards  and  backwards  from  the  place  of  junction  of  the  body   with 
,  cornua,  and  ^^^ive  attachment  at  their  extremities  to  the  stylo- 

^aments.    They  are  commonly  in  part,  and  not  Eufrequently 

cly,  cartikginouB. 

i  grefti  oomna  are  connectocl  to  the  body  by  9yiichoiidr<>?i'i.  and  after  middle 
life  bf  bonj  imion ;  the  small  comim  by  a  synovial  articulation  whlcli  ia  mldom. 
■ncbylosed. 


THE    SKtntiL   AS    A   WHOUS. 


TMM   BUTtTBES. 


VTith  the  exception  of  the  lower  jaw%  which  is  movcably  articulated 

with  the  ti*mrKjral  b^jne,  the  bones  of  the  skull  are  closely  fitted  together 

'  more  or  le&s  uneven  edges  or  stirfaccs,  tliere  lieing  inteq)Osed  only  a 

"  qaantity  of  fibrous  tissue,  continuous  with  the  periosteum  ;  and  to 

^Itoes  of  articulation  the  name  sufure  is  given.    At  the  base  of  the 

however,  in  young  subjects,  the  basilar  process  of  the  occipital 

;led  to  the  sphenoid,  and  the  jugidar  pi-ocess  to  the  petrous,  by 

ihiii  bycr  of  cartilage  ;  the  articulation  is  therefore  synchondrosisj 

,  ud  when  adaib  ag6  is  reached  it  l>ecomes  converted  into  bony  union, 

Tte  mtnres  ai«  best  named  from  the  bones  k'tweeo  which  they  lie,  as, 
accv  ''  'i^'tal,  occfpito-mastoid,  fronto-ethmoitlal,  &c.  Those  around 
the  ,  iKiuiA  are  the  longest  and  most  regular,  and  to  these  special 

laium  have  l>eea  applied  ;  thus,  above,  between  the  two  parietal  bones 
II  Ibe  sagittal  or  inhqHtrkkd  mture ;  posteriorly  is  the  deeply  sen-ated 
ImmUmd  or  ocdpito-jmriefal  suitire;  anteriorly  is  the  ci^rojiai  or  fronio- 
mrUtU  mtun^  most  markedly  serrated  in  the  middl**  part  of  each  lateral 
Wf,  leM  80  aboTc  where  the  frxjntal  bone  overlaps  the  parietal,  andquito 
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simple  at  the  lower  end  Avliere  the  parietal  overlaps  tlie  frontal ;  fnferioriy 
is  tire  femporo-parieial  sitfi(re  consisting  of  two  parts,  the  .iqaammf'i  mturs 
arched  iti  form,  in  which  the  squamous  part  of  the  temporal  overlaps  the 
parietal^  and  ih^poriefo-mastoiih^^ori  and  sen*ated  ;  while  at  the  antero- 
inferior angle  is  the  short  sphmiO'parif'ial  stdiire^  abont  half  an  inch  ia 
length,  absent  only  in  rare  cases  when  the  frontal  and  tcoiporal  bones 
come  into  contact. 

The  cranial  suturea  are  conTcnkntlj  arraiig'Gd  by  Turner  in  three  fn^mps,  a 
tnediaH  laHgUtnlinal^  a  laternl  hm^itudbml  and  a  rvrlh'al  fniiunrjtf.  The  first 
consdsts  of  the  sagittnl  puture.  wliieh  is  coiitmuecl  in  the  infant,  and  frcqnentlj 
in  the  aclnlt.  by  the  frontal  suture ;  in  the  latcml  lonj^tndinal  are  included  on 
each  Bido.  the  fronto-nasal.  fronto-maxillary,  frouto-lachiymal,  fronto-t'tlimoidal^ 
fronto-malar^  fronto- sphenoidal,  spheno*parietal,  sqicimous,  and  parieto-raastoid 
sutures;  the  third  comprises  the  coronal  and  8pIieno-?qnanioiw,  the  lambdoid  and 
occipito-niastoid  suture?!,  and  into  this  group  aliso  would  fall  the  transverse  articu- 
Ifttions  in  the  centre  of  the  base,  between  the  ethmoid,  ^henold  and  oecipitah 

After  adult  life  is  reached  the  bones  of  the  skull  evince  a  difpositien  to  unite 
and  many  of  the  eiitui'cs  thereby  become  closed,  but  the  period  at  which  this 
commeneeat  as  also  the  order  in  which  it  proceeds*  are  Rubject  to  great  \TiriationB 
and  afford  verj'^  little  assistance  in  detemdniug'  tho  preciHe  ngo  of  a  skulL  The 
process  commences  generally  between  thirty  and  forty  yearg  of  age ;  the  union 
takei  place  fii'at  on  the  inner  surface,  and  frequently  tlio  lar^e  sutures  are  quite 
©bliternted  internally  whilst  they  ai-e  perfectly  distinct  on  the  external  surface. 
The  carliefit  points  to  close  are  commonly  the  part  of  the  i^agitta!  suture  between 
the  parietal  foramina,  and  the  lower  ends  of  the  coronal  suture ;  the  more  den- 
tatcd  paits  of  these  sutures  and  the  laiubdoid  follow  later»  Tlic  sqnainous  is 
verj'  late  in  closing,  and  it  is  noteworthy  that  when  the  frontal  .suture  faila  ta 
tmite  at  the  UBual  time  it  may  feniain  unchanged  even  to  very  advanced  age. 

Wormian  bones.  Ofxa  frhptttm^mm  mtnrftrnm.  These  five  irregular  ossifi* 
cations,  found  in  many  skulls,  Interposetl  between  the  cranial  l^ones ;  seldom  in 
tlie  face.  They  are  of  irrcgolar  form,  with  margins  adapted  to  the  character  t>£ 
tho  sutures  in  which  they  arc  aituate<l ;  usually  of  smnll  fize,  but  may  exceed  an 
inch  in  diameter.  Their  nioj^t  frequent  Fcat  ia  in  the  oecipi to-parietal  Bature,i 
where  they  Bometimes  occur  in  great  numbers,  more  or  less  etj'mmetrically 
amuiged:  in  some  cases  one  or  several  bonea  of  considerable  size  occupy  the 
place  of  the  superior  part  of  the  occipital,  moTO  rarely  of  the  anterO'Superioif' 
angles  of  the  panetal  bones :  a  scale-like  ossification  is  often  eeen  between  tho 
antevo-inferior  angle  of  the  parietal  ond  the  great  wing  of  the  sphoioid 
{rpijfto'io  hofiL't  Flower).    They  are  much  less  frequent  in  tlie  other  sutoiea. 
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The  axtc^nial  surfaee  iff  the  Kkull  may  he  conveniently  divided  into 
sn]>erior,  niferior,  aiitenor,  and  lateral  reg^ioiis. 

The  superior  region^  extending  from  the  supraorbital  rid^^^es  in  front 
to  the  snperior  etirved  line  of  the  oecipital  bone  behind,  and  bonndiMl 
hiterally  by  the  temporal  lines,  is  smooth  and  convex^  covered  only  by 
tlie  intef^nraenfc  and  by  the  muscular  fibres  and  aponeurosis  of  the 
oecipi to- frontalis  muscle.  It  is  of  an  oval  ilmn,  broader  in  the  parietal 
than  the  frontvil  p?gion,  flattened  in  front,  and  projecting  somewhat  in 
the  middle  huhind.  Thei*e  is  also  a  slight  projectiou  from  the  general 
curve  at  each  of  tlie  frontal  and  parietiil  eminences. 

The  anterior  region  of  the  sknll,  below  the  forehead,  prescDts  the 
o^ienings  of  the  orbits,  bounded  by  the  frontal,  malar,  and  superior 
maxillaiy  bones ;  and  Ijctween  the  tirbits,  the  bridge  of  the  nose,  fonned 
bj  the  nasal  bones  and  ascending  processes  of  the  superior  maxillarieB. 
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Below  the  niisal  bones  is  the  anUrior  nasal  aperture^  of  an  invcrtod  heart 
U^ke:  its  thin  margin  gives  attachment  to  the  nasal  ^artilajj^L'S,  and 
Rrojectg  forwards  in  the  middle  line  below  as  the  anterior  nasal  spine. 
Bdow  the  nasal  aperture  are  the  incisor  fossa3  of  the  upper  jaw  ;  below 
the  orbits  are  the  canine  fossae ;  and  external  to  the  canine  fossre  are  the 
pnnmiiences  of  the  cheekSj  formed  l>y  the  anterior  inferior  parts  of  the 
'  bones.  The  lower  jaw  completes  the  skeleton  t^f  the  face.  The 
in  this  region,  on  eacli  side,  are  the  supraorliita!  foramen  or 
in  the  superior  margin  of  the  orbit,  the  infraorhitiil  foramen  Ixdow 
inferior  margin  of  the  orbits  the  mental  lormneu  of  the  lower  jaw, 
\  the  small  malar  canal  of  the  malar  bune. 


49. — 7myKt  tom  ov 
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[  are  pyramidal  foBSiB,  irregnlarly  qnadrilatcraf,  with  their 

cted  forwards  and  slightly  outwards,  their  inner  walls  Ijeing 

jittrallel,and  their  outer  wails  diverging  so  as  to  be  nearly  at  right 

to  each  other.     The  r*xif  of  each  orlnt  is  formed  by  the  orbital 

!  of  the  frontal  and  the  small  mng  of  the  sphenoid  ;  the  floor  by  the 

_r  and  snperior  maxillary  1>ones,  and  by  the  small  orbital  siirfiice  of 

I  pallllQ  bone  at  the  back  \jart ;  the  inner  wall  by  the  nmdA  process  of 

rior  maxilla,  the  lachrymal,  the  ethmoid  and  body  of  the  sphenoid ; 

outer  wall  by  the  orijitid  siirfaees  of  the  malar  bone  and  great 

;0f  the  sphenoid.    The  sphmoifhl fissure  (foramen  hieenim  orbitale) 

'  extremity  occupies  the  ajx-x  of  the  orbit,  while  its  outtit  a\id 
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narrower  part  lies  between  the  roof  and  the  extenml  walL  The  optic 
fommen  is  infcerDsil  and  snpenor  to  the  sphenoidal  fissure.  In  the  migh 
l)etween  the  external  wall  and  the  floor  is  the  s/fkem-muTtliari/Jissitre, 
lionndcd  bj  the  sphenoid,  palate,  superior  maxillary,  and  malar  lx>noi5, 
and  leading  into  the  spheiio-maxillaTj  fossa  at  its  back  part,  and  the 
zygomatic  fossa  at  its  fore  part.  Passing  forwards  from  the  marjpn  of 
tui?  spheno-maxillary  fissure  is  the  eommcncemeDt  of  the  infraorbital 
canal,  grooving  the  posterior  part  of  the  floor  of  the  orbit.  On  the  inner 
wall  in  front  is  tlie  hcknjmal  groove ^  formed  by  the  superior  maxillary 
and  lachjymal  boneSj  and  leading  into  the  nasal  duct;  farther  back, 
between  the  ethmoid  and  frontal  tifjnes,  are  the  unferhr  ;md  posterior 
itt ierfia  I  orbital  canals :  on  the  roof  at  its  anterior  margin,  is  the  supra- 
orbital foramen  or  noteli  ;  within  the  external  angoJar  process  U  the 
fossa  for  the  laehrj-raal  gland ;  and  in  the  outer  wall  are  the  temporal 
canal  of  the  malar  bone  and  one  or  two  other  minute  Ibramina. 

Fig.  50. 
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Fig.  60.— Latehal  rmw  or  thb  bkull  iikpiiijented  dt  viquvb  49.    (A*  T.)    | 

1,  frontal  bone ;  2|  piirietal  bone  at  the  nirj^er  temporal  line ;   x    x  ,  coronal  suture ; 
on  the  cccipital  Wne  at  the  luwer  cud  of  the  kmhtloia  suture,  near  its  meeting  with  t] 
ocdpi to- mastoid  and   paricto -mastoid   isutures  ;    :i\  external  occipital  prntobenmce  ;  4, 
great  wing  of  iphenoid ;  5,  aqoaraoas  iwrt  of  temf>oml ;  6,  tha  sjime  at  the  root  of  the 
zygoma,  immediately  over  the  extenml  auditory  meatus  ;  7,  maatoiil  iiorilon  of  temporal, 
in  front  of  which  h  the  inaatoid  process  ;  8,  left  condyle  of  the  ocdpiUl  botic  ;  9,  an  ten* 
nMttl  aperture  ;  10,  on  the  lachrymxd  booe  m  the  inner  wall  of  the  orbit;  11,  malar  hot  , 
ROirita  junction  with  the  zygoma  ;  12,  iiuperior  maxillary  bone  iL-ehiud  the  canine  fossa  j 
13,  Kuuua  of  the  lower  jaw  ;  H,  bovly  of  the  lower  jaw,  near  the  mental  foramen. 
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The  lateral  region  of  the  ekull  presents  in  succession  from  l>efHnd 
fonriird^  the  mastoid  process,  the  external  uuditory  meutug,  the  glenoid 
fossa,  with  the  coiidjle  of  the  lower  jaw,  the  sfjffomafie  arch,  formed  liy 
ibe  zygomatic  process  of  the  temporal  l>one  imd  the  posterior  part  of  the 
mabr,  and  internal  to  this  the  coronoid  process  of  the  lower  jaw. 

Above  the  zygomatic  arch  is  the  temporal  fossa,  below  is  the  zygomatic 
fima,  the  two  being  separated  by  the  iiiiratemporal  crcsfc  on  Ihc  great 
wing  of  the  CT:»henoid.  The  ieiuporal  fossa  k  occupied  by  the  ttm|jonil 
moicle,  and  the  squamous  mrt  of  the  temix>ral,  the  parietal,  frontixl, 
ifbeootd  and  malar  bones  take  |>art  in  its  formation. 
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1%.  il.''^8Knoir  ov  iulk   sstLii  of  mipdlk  aow,   in  t^o  plaices,   oxr   vASBam 
rWMTKMUJf  TflBOtratr  tos  lift  oaatt,   tub  oxnhn  odlisicslt  fiiost  &khtni>  tbb 

Ontr^    AAOKVAltM    AJrt»    OCTWAADS,     fUKOCOH:    TUB     TYMPANUX    A?ri>     MASTOID     FBO* 

<^    (A-T-)    1 

t,  iipetloa  of  the  froQtal  hone  in  the  mot  of  tko  orhlt ;  2,  left  misfll  banc  ;  3,  nfttti 
pftUjm  of  ibe  RupenoT  in&xilbu-y  bone  ;  4,  left  iaclnymat  boMe,  and  in  froDt  the  lachrymBl 
pMPPt;  5,  plaeei]  on  the  orbitiU  plate  of  the  ethinoiil^  Ij«1ow  the  anterior  internal 
iriiliil  Mai  ;  ^,  placed  on  the  bodj  of  the  Hphenoiil*  between  the  optic  foramen  and 
pQslttiar  Intmal  urbtUl  canals  luid  in  front  of  the  ftpheaoidal  fiHSure  ;  7^  orbiUt 
[  ^f  IIm  •Qperior  nuutillArf  bone  inskle  tlie  infruorbit&t  groore  ;  8,  on  tko  orbital 
I  palftte  bone,  in  front  of  and  above  the  bphcno^jmlatine  fommeo  and  »pheno> 
OMU ;  9,  upper  extremity  of  the  po«tenor  piUatine  canul ;  10,  cranial  opening 
■ten  rotimdiim^ite  aoterior  oiieoing  la  tecu  in  the  Rphcno-maxilhury  fossa  ;  11« 
I  of  tbe  gxtal  wii^  of  the  aphenoid  bone  ontclde  the  foramen  ovaJe,  and  in  the  fossa 
anterior  opening  of  the  Vidi^m  cankl  ;  12,  placed  lictweeti  the  Rpinoua  and 
IS,  on  the  anterior  Barface  of  the  pi^trona  bone^  near  the  ape?c.  In  front 
i  is  nen  the  B]|;]iiQid  groove  of  Llie  internal  carotid  artery,  and  WLow  the  figure 
I  ttiiavftUj  Ili0  biatoa  Fallopii ;  1-1,  the  pituitary  foeaa,  with  tLe  anterior  and  posterior 
m4  ipPQeeMea;  15,  leetioa  of  the  petrotui  bone  above  the  Labyrinth  ;  two  of  the  eemi^ 
I  are  opened  ;  immedtatoly  below  ia  the  tymfimiuiu.  The  inner  wall  la  seen 
ibt  pronooter7t  fenestra  ovaliii  and  pynunid  in  shadow  ;  forwards  near  x ,  the 
•olag  of  ibe  EoBUcbian  tiibo,  and  baokwarda^  below^  16,  the  opening  into  the 
I)  17,  idl  sty  load  prooeas— thai  of  tbe  right  aide  is  seen  In  perspective  below 
PM  bj  ibe  occipital  coodjle  ;  18,  iubeiositj  of  the  nuperior  nmiilla  ;  19,  below 
o«M  ;  20,  naaal  notch  and  anterior  nattl  spine  ;  21,  inner  wall  of  the  antrum 
\mBtn  hf  lJb«  ratamt  of  iU  oitter  wall  ;  above  ibe  figure  is  tbo  maxillary  process  of  the 
'  '  r  MrMnsie  bone,  and  over  that  an  liregubu'  fissure,  viE.,  the  opening  of  tbo 
I  isto  ibe  ntiddle  meatua  of  the  no^. 
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Tho  temporal  foysn  is  botmdetl  abovo  by  the  temporal  crest  of  the  frontal  bone 
and  the  teiiii>oral  line  of  tlie  parietaL  It  lias  been  pointed  onfc  by  Uyrtl  tlmt 
the  latter  line  is  double,  and  the  Uro  linea  can  nstudly  be  traced  reodilj  emragli 
on  the  fiide  of  the  fkull,  Tlie  inferior  line  turns  down  po&tieriorly  to  beoomo 
coiitinuoua  with  the  posterior  root  of  the  scyiroma  on  the  temporal  bone,  it 
jnarki!  the  limit  of  the  teiupoml  muscle,  and  is  the  Ijoundary  of  the  temporal 
foesa;  the  upper  line,  a  variable  distance  above  this,  gives  attacJinient  to  the 
temporal  fascia,  and  is  the  line  of  division  between  the  npiicr  and  lateral 
snrfacea  of  the  akull*  j 


Tlic  zijgcnuafk  fosm  is  an  irregular  liollow  in  purfc  cnTered  by  the 
ramus  of  the  lower  jaw  ;  its  wall  is  formed  internally  by  the  external 
ptei^^goid  phite  ;  gn]xriorly  by  the  lower  part  of  the  j^jeat  wing  of  the 
sphenoid,  in  which  arc  seen  the  foramen  ovale  and  foramen  Bpinosura, 
and  hy  a  small  part  of  the  sqnamoiLS  of  tht  temporal ;  and  anteriorly  by 
tlic  zyj^omatie  surface  of  the  sujierior  maxilla,  presenting  the  orifices  <m 
the  posterior  dental  canals,  luferiorly  the  external  pteiTgoid  plate  comes 
nearly  into  contact  with  the  s!ii)erior  maxillary  bone,  but  is  almost  always 
Beparated  from  it  hy  n  thin  p<jrtion  of  the  pyramidal  process  of  the  palate 
bone  ;  superiorly,  it  is  divided  from  it  hy  tha pten/go-nutxHktri/  fissitrc^Q, 
Tertic4il  slit  which  leads  above  into  the  spheno-maxillaiy  fossa,  but  is 
closed  internally  by  the  verti<_'al  plate  of  the  palate  bone.  At  the  upyier  < 
part  of  the  zygomatic  fossa  the  horizontal  splieuo-maxiilary  fissure  leadi 
into  the  orbit. 

The  sj/heno-numlktri/  fosm  is  the  space  \vhich  lies  in  the  angle  between  j 
the  pterygo-maxillary  and  the  spheno- maxillary  fissures.  It  is  bounded] 
posteriorly  by  the  pterygoid  process  and  lower  ptirt  of  the  anteriorl 
surface  of  the  great  wing  of  the  sphenoid  bone,  anteriorly  by  the  superior] 
maxillar)'  bone,  and  internally  by  the  vertical  plate  of  the  pilate  bone.  I 
Into  this  narrow  space  five  foramina  open,  m.,  on  the  posterior  wall,  the! 
foramen  rotimdnm,  the  Vidian  canal,  and,  between  the  sphenoidal  pro] 
cess  of  the  palate  bone  mid  the  root  of  the  internal  pterygoid  plate,  thei 
pterygo-palatme  canal ;  on  the  inner  wall,  the  spheno-palatiue  for 
formed  by  the  palate  bone  and  the  sphenoid,  and  opening  into  the  na 
ca\'ity  ;  and  interiorly,  the  posterior  pidatine  canal,  which  leads  down  tol 
the  jjalate  between  the  palate  ajul  sujierior  muxtilaiT  bones. 

The  external  base  of  tike  skiUl,  excluding  the  lower  jaw,  is  divisibll 
into  three  parts,  anterior,  middle,  and  posterior. 

The  anUrior  dwmmi  consists  of  the  palate  and  the  alveolar  arch.  It 
is  tmvtrsed  longitutlinally  by  a  mesial  sutnre,  and  transversely  by  that 
between  the  maxillar}'  and  palate  bones.  Anteriorly,  in  the  miSdle  line^M 
is  the  anterior  palatine  cansd,  with  the  fom*  smaller  foramina  contjiined^ 
within  it ;  posteriorly,  on  each  side,  at  the  base  of  the  alveolar  art^h,  is 
the  posterior  palatine  canal,  and  externally  and  posteriorly  to  that,  the 
posterior  and  external  small  palatine  canals.  The  j)alate  is  surrounded 
in  frout  and  on  the  sides  by  the  alveolar  arch  bearing  the  teeth  of  the 
uppr  jaw. 

The  middle  divismi  extends  back  t<i  the  front  of  the  foramen  magnum. 
Its  central  portion  has  been  called  the  ffittiitral  fosiia.  In  the  middle 
line  is  the  basilar  process  af  the  occipitid  bone,  and  in  front  of  that  tlie 
Inxly  of  the  sphenoid,  covered  anteriorly  by  the  extremity  t>f  the  vtjmer* 
On  each  side,  the  petrous  portion  of  the  temporal  bone  reaches  as  far 
forwards  as  the  extremity  of  the  basilar  process  ;  and  between  the 
petrous  aud  squamous  portions  is  the  back  part  of  the  great  wing  of  the 
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splienoid  lK)ne.  Between  this  division  of  the  base  of  the  skull  and  t!ie 
ftjiate  are  the  posterior  jtares,  separated  hy  the  Tonier,  and  hijundud 
aho%x*  by  the  body  of  the  srphenoid  bone,  l>t'low  by  the  horizontal  jjlatL'S 
of  the  iwdate  bones,  nrid  laterally  by  the  intenial  pterygoid  phiteB,  On 
Qsefa  side  of  the  posterior  nares  is  the  pterygoid  foBsa,  and  a  line  from 
Mb  external  pterj'jroid  plate  to  the  spine  of  tlie  sjihenoid  forais  the 
iiviftion  l>etween*thi8  region  and  the  zygomatic  fo^sa.  Immediately 
behind  or  intcnml  to  this  tine  is  tlie  groove  for  the  cartilaginous  part  of 
Hm  Eustachian  tulK.%  fonned  by  the  mai^ns  of  the  great  wing  of  the 
fliienoid  and  the  ptctrms,  and  leading  to  the  oeaeons  part  of  the  tube  in 
toe  tempt:»ral  bone.  15etwcen  the  apex  of  the  petrous,  the  basilar  process 
and  the  sphenoid  is  the  foramen  lacemm  :  in  a  line  proceeding  back- 
wmrds  ana  outwards  from  this  are  the  fix'c  surface  of  the  petrous,  the 
bver  orifice  of  the  caix^tid  canal,  the  vaginal  and  styloid  processes,  and 
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X  pftbto  pbiB  fli  tie  pAkto 
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eiMt  ;  4,  lipbced  outside 
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1017  icnfi  ;  15.  ^'Icnoid 

§mi^  !•  ftestof  the  ti%«>urQ 

if  0lM«r;    liJt   tfniijamc  ,  , .   n     .  ■  u  - 

pltal»  or  ptmUmriot  jiart.  of  the  glenoid  foBBa,  doee  to  the  styloid  process,  behind  which  la 

the  fftrb-ma«it(iia  foramen  ;  17,  niaatoid  proceea,  and  to  it«  inside  the  digastric  amd 

itt^  a^orvA  ;   19,  twuilUr  jffooc&a  of  the  occipitAl  bone,  and  in  fjt»nt  the  mark  of  the 

'toWMIilDtlT  «m*»n  with  the  bodj  of  tho  Bphcnoid  bone ;  10,  condyle  of  the  occtpital 

i;  SO|,iil  pfand  in  the  foramen  ma^um,  and   i»ointa  to  tho   inn«r  oj^ening  of  the 

CQMlykr  foryitncn  ;  21 ,  f>o«terior  condylar  foramen  ;  22,  jtigiihir  prticesa  of  tho 

;  23,  external  octijntid  cwrt  nmning  do^-n  from  the  protuberanoe ;  24» 

'  "      of  the  occipital  bone ;  25^  2^,  ioferior  curred  line* 
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the  Rtjlo-mofitoid  foramen  ;  whilst  internal  to  these  are  the  jugular  an4| 
anterior  condylar  fommina. 

The  posterior  dirmon  ]>resents  on  each  Ride  of  the  foramen  ma^um, 
from  within  outwards,  the  occipital  condyle,  the  rough  surface  for  the 
rectus  caiiitis  hiteralia  muscle,  tlie  occipital  gjoore  of  the  t<;mporal  hone, 
tlie  di|2[astric  fossa,  and  the  mastoid  process.  Behind  the  forajnen  mag- 
num is  the  tabular  part  of  the  occipital  bone,  ^nth  its  ridges  and 
muscular  impressions. 


THE   INTEmOR  OF   TiUC    CRMTnTM. 

The  walls  of  the  cranium  consist  of  two  layers  of  compact  lx>Tiy  sub- 
stance, the  otikr  and  nuirr  tables^  and  an  intervening  cancellated 
substance,  called  dijfhe.  The  inner  or  riireous  table,  Jjas  a  smooth, 
close-gained,  ehinino^  appearance,  is  bard  and  brittle,  and  presents 
irrcgnlar  digitatt;  impressions  corresponding  to  the  eonvohitions  of  the 
brain.  The  thinnest  fioitious  of  tlie  cmiiial  wall  are  the  cribriform 
plate  of  the  etlimoid  and  the  orbital  plates  of  the  frontal  bone,  in  both 
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Fig.     53.  —  Intehsal 

BASS    Of    THB     9EULL. 

(A.  T.)    4 

1,  iintenoT  foBsa  atid 
roof  of  the  orbit,  ab 
formed    hj  the   frontnl 

Lone ;  between  2  taul  3, 
ik&  forsuuen  caeeiun, 
crista  ^'aUi  and  cribri- 
form phitc  of  ethmoid  ; 
3,  ctbmoidjd  spine  of  the 
sphenoirl  ^  4,  Jcaeer  wing 
of  »plieriuid  terminattng 
posteriorly  in  the  ante* 
rior  din  Old  process^  in* 
Bide  which  \a  the  optio. 
foramen ;  5,  placed  in 
the  pituitary  fossa,  be* 
hiud  the  oliraiy  emi- 
nencQ  and  tratisrerBO 
groove  oE  the  optic  com* 
missure  ;  6,  dontmi 
8elL«e,  terminating  in  the 
posterior  clinoid  pro- 
ce«dei) ;  7,  foramen  rotun- 
dum^  in  front  of  «hicb« 
bat  not  «ecn  in  the 
jignre,  is  the  iipbenoidal 
fissure ;  8, foramen  ovale; 

9,  foramen    spinosum  ; 

10,  on  the  iietroos  booCp 
near  its  apex,  and  to  the 
madfi  of  the  hollow 
pied   by  the  Qaaserian 

gftnglion  ;  in  front  of  this  is  the  foraraeii  la<;cnim  ;  il,  in  front  of  the  eminence  of  tb« 
auperior  BcmicircnlAr  canal,  and  l>ehiad  the  biJitus  FaUopii  ;  12,  upper  border  of  tli# 
peirou$!,  marked  by  the  Buijcrior  petrosal  groove  ;  13,  the  posterior  snifaco  of  th«  jKrtrtJiia 
^to  the  iriftide,  the  internal  auditory  mcatue,  behind^  the  acal©  of  bone  covering  the 
aqnedactof  the  vefitibule  ;  14,  boaikr  groove  ;  15,  anterior  condylar  forameQ  ;  1ft,  jugular 
Ibraiuen  ;  17,  groove  of  the  lateral  feinu*  ;  IS,  internal  <>ccipital  protuberance,  and  tub- 
nrngdo^-n  from  it  the  internal  occipital  crest ;  Ijetwecn  17  and  IS^  the  upper  part  of  iho 
groove  cf  the  lateral  sinus,  between  17  and  16»  the  lower  part ;  l^p  cetcbetlar  fossa. 
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ich  the  diploe  is  entirely  absent ;  the  bone  is  also  thin  and  com* 
;  in  the  middle  part  of  the  inferior  occipital  fossas,  and  in  the  squama 
glenoid  fossa  of  the  tempM:>ral. 
The  upper  part  of  the  cranial  cavity  consists  of  a  single  ranlted  dome 
1  formed  by  the  frontal,  parietal,  and  occipital  bones.  It  is  marked  by 
Libe  superior  longitudinal  groove,  by  shallow  cerebral  impressions,  by 
''.  minified  meningeal  grooves,  and  by  Pacchionian  fossae  of  varying 

Fig.  54. 
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Kg.  54. — SiAtSXlL  SBCTIOK  Of  THE  ADtTtT  SKtTtt.  A  irTTtB  TO  THB  LEFT  Of  Iff  I  MTODLK 

LUTE.      (A.    T.)      i 

I,  uksmX  btme;  2,  perpend icukr  plate  of  the  ethmoid  vith  olfactory  fommlDa  and 
groowm  at  ite  upper  piui  ;  3,  Tomer  ;  4,  right  superior  maxiUary  bone,  foruiing  part  of  tho 
w»U  of  tbs  fight  naul  fossa  ;  belo^r  thk,  the  anterior  extremity  of  the  right  Luferior  tar- 
binate  bone orerh&tigiiig  %  ,  which  m  the  right  Inferior  meatus  of  the  nose  ;  5,  crista gulll ; 
6,  EBBer  mufa/Qb  of  the  frontal  bone ;  7,  of  the  parietal  bono  ;  8,  squamoojB  part  of  the 
9.  on  the  occipital  hone  below  the  internal  occipital  proinheranco  ;  10,  external 
i  eeeipital  protuberance  ;  11,  on  the  condylar  prcN:css  beloi^'  tho  anterior  condylar  foraiiieii ; 
I  the  poeterior  enrface  of  the  petrous  below  the  internal  auditoiy  meatus  ;  between  9 
~,  the  groove  of  the  right  lateral  ainua  ;  13,  placed  ahore  the  seUa  turcica;  14,  left 
15,  left  sphenoidal  einus,  the  Gguro  being  placed  on  the  sphenoidal  septum  ; 
1^  l^ani  poJate  and  alveolar  arch — the  fi^re  is  placed  near  the  lower  opening  of  the  pos- 
r  palatine  canoJ,  and  the  grooves  which  extend  forw:Lrds  from  it ;  17%  anterior  nasal 
;  18i  section  of  the  left  superior  maxillary  bone,  and  near  the  plaice  to  which  the  lino 
I  MiBti^  fh«  seetioD  of  the  anterior  palatine  canal ;  19,  on  the  inner  Burface  of  the  ramua  of 
'  ilit  lower  jaw, below  the  wgmoid  notch,  and  above  the  inferior  dental  foramen  ;  20,  inner 
iorlaoe  of  the  body  of  the  }aw  on  the  raylo*hyoid  ridge  ;  21 »  surface  of  section  of  the  lower 
jftw  to  the  left  of  the  vymphysLa  ;  behind  the  aymphyaiB,  und  between  21  and  22  y  the  mental 
'  Ml :  ia,  mjlo-h joid  groove. 
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depth.  The  lower  part  or  intei'iml  hme  of  the  skull  is  diTided  into 
thme  fossae,  named  anterior,  middle^  and  posterion 

The  anterior  fossa,  formed  hj  the  orbital  plates  of  the  frontal  bone, 
the  crihriform  plate  of  the  etbmoid,  and  the  small  win^s  and  part  of  the 
body  of  the  sphenoid,  supports  the  frontal  lohes  of  the  brain.  It  is 
convex  laterally  over  the  orijitB,  but  sinks  into  a  hollow  over  the  cribri- 
form plate  of  the  ethmoid,  in  the  middle  line  of  which  the  crista  galli 
stands  np,  separating  the  deep  olfactory  gloves  for  the  reception  of  the 
olfactory  bulbs.  In  front  of  the  crista  galH  is  the  foramen  csecuin,  on 
each  side  are  the  namerous  apertnres  of  the  crihriform  plate,  the  inner 
openings  of  the  internal  orbital  canals  and  the  foramen  by  which  the 
nasal  nerve  passes  into  the  nose. 

The  inidtUe  fossa,  on  a  lower  level  than  the  anterior,  presents  a  mesial 
and  two  lateral  parts.  The  mesial  part  is  small,  beinj^  formed  by  the 
olivary  eminence  and  sella  tnrcica  of  the  splienoid  bone,  and  limited  be- 
hind by  the  dorsnm  sellin.  The  lateral  part  on  each  side^  formed  by  the 
great  wing  of  the  sphenoid,  the  squanioijs  part,  and  the  anterior  snHkce 
of  the  petrons  part  of  the  temporal,  lodges  the  tempo  ml  lobe  of  the  brain. 
The  foramina  of  the  middle  fossa  are  the  optic  foramen,  splienoidal 
fissnre,  foramen  rotnndiim,  foramen  ovale,  foramen  spinosum,  foramen 
I  ace  ram  and  hiatus  Fallopii* 

Th^  fffrarfien  lacennn  (medimn)  is  an  irregTilar  aperfcnii©  between  the  apex  of 
Oie  petrous  mid  the  body  and  great  wing  of  the  ephenoid,  and  in  the  recent 
Btate  is  cloEcd  below  by  a  mass  of  fibrous  tissue  ;  tho  carotid  canal  opens  on  ita 
external  wall,  the  Vidian  canal  anteriorly .  The  lingiila  projecting^  backwards 
from  the  body  of  the  sphenoid  effects  a  paitial,  sometimes  a  complete  mi\h 
division  of  the  ypace  ;  by  tho  inner  part  tlie  carotid  arterj-  cnU^rs  the  cnuiinl 
cavity,  and  through  tho  external  the  large  supexficinl  petrosal  nerve,  coming  from 
the  Vidian,  reaches  the  hiatoB  FaUopii« 
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The  posterior  fossa,  deeper  and  larger  than  the  others,  extends 
to  the  occipital  protuberance,  and  lodges  the  cerebeUum,  med 
oblongata  and  pons.  The  occipital  bone,  the  petrous  and  mastoid 
portions  of  the  temporal,  the  postero-inferior  angle  of  the  parietal  and 
the  body  of  the  sphenoid  take  part  in  its  formation.  On  the  posterior 
surface  of  the  petrous,  which  limits  this  fossa  anteriorly  on  each  side,  is 
the  internal  auditory  meatus ;  lower  doivn  is  the  jugular  foramen  ; 
between  that  and  the  foramen  magnum  is  tho  anterior  condylar  foramen. 

The  Jugular  foravtcn  (foramen  laoerum  posterias)  ia  formed  by  the  jugular 
notobca  of  the  petrooa  and  occipital  bones ;  somewhat  pyriform  in  Rhape,  two  more 
or  less  marked  conMrictiona  indicate  a  divi^on  into  three  compartmenta ;  most 
externally  and  posteriorly  ia  a  large  rounded  part  occnpied  by  the  lateral  wnus  ; 
tho  middle  part,  correfipondinp:  to  a  distinct  notch  in  the  lower  border  of  tho 
pctrou3,  transmits  the  ninth,  tenth,  nnd  eleventh  nerves,  and  the  most  anterior 
and  internal,  sometimes  completely  separated  by  a  apicnltim  of  bone,  givm 
passage  to  the  inferior  petrosal  Bmus. 

Grooves  for  Bloodvessels. — The  grooAC  of  the  middle  meningeal 
artery  commences  at  the  foramen  Bpinoaum,  and  ramifies  principaUy  on 
the  squamous  portion  of  the  temfwral  bone  and  on  the  parietal  The 
groove  of  the  internal  carotid  artery  lies  on  the  eide  of  the  body  of  the 
Bphenoid,  and  terminates  iuside  tlie  anterior  clinoid  process.  The  groove 
of  the  superior  longitudinal  sinus,  commencing  at  the  frontal  crest, 
passes  badcwards  iu  the  middle  line  of  tho  roof  of  the  ekull,  and 
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inates  at  the  internal  occipital  protuberance.  From  that  point  the 
^  res  of  the  lateral  siouses  pass  outwards  on  the  occipital  t)oiie,  cro^ 
^^osterior  inferior  angles  of  the  parietal  hones^  descend  on  the  mastoid 
portionfl  of  the  temporal  bones,  run  inwards  again  on  the  occipital,  and 
tnm  forwards  to  terminate  at  the  jugular  foramen.  The  groove  of  the 
inferior  petrosal  sinus  hea  between  the  petrous  portion  of  the  temporal 
bone  and  the  basilar  process  ;  that  of  the  superior  petrosal  sinus  extends 
Along  the  superior  edge  of  the  petrous  portion. 

TSS    KAaAli     OAYITIBB    ANB    COtShSUNlOATtNQ    Am    BUSTOSEB. 


The  n&Bal  ca,vitiea,  or  fossae,  are  placed  one  on  each  side  of  a  median 
Tertical  septimi*  They  open  in  front  by  the  anterior  nasal  aperture  and 
behind  by  the  posterior  nares  already  described,  and  communicate  with 
the  sinuses  of  the  frontal,  ethmoid,  sphenoid,  and  superior  maxillary 
hones.  Their  vertical  extent,  os  well  as  that  from  before  backwards,  is 
considerable,  but  their  transverse  width  is  very  limited,  especially  in  the 
upper  part. 

The  infernal  wall,  or  sephim  nasi,  is  formed  by  the  central  plate  of 
the  ethmoid,  the  vomer,  the  nasal  spine  of  the  frontal,  the  rostrmn  of 
the  sphenoid,  and  the  crests  of  the  maxiOary  and  palate  bones.  It 
presents  a  great  angular  deficiency  in  front,  which  in  the  recent  state  is 
tilled  np  by  the  septal  cartilage.  In  most  cases  it  deviates  somewhat 
from  the  middle  line  to  one  side  or  the  other. 

The  raof  is  horizontal  in  its  middle  part,  but  sloped  downwards  be- 
iore  and  behiiKL  The  middle  part  is  formed  by  the  cribriform  plate  of 
the  ethmoid,  the  fore  part  by  the  frontal  and  nasal  bones,  and  the  back 
part  by  the  body  of  the  sphenoid,  the  ala  of  the  ^'omer  and  the 
gjAenoidal  process  of  the  palate  bone.  It  presents  the  apertures  of  the 
cribriform  plate  and  the  orifice  of  the  sphenoidal  sinus. 

The  floor,  formed  by  the  palate  plates  of  the  maxillary  and  palate 
^  f,  is  smooth,  and  concave  from  side  to  side.  Towards  its  anterior 
'extremity  is  the  orifice  of  the  incisor  foramen. 

The  eitemal  wall  is  the  most  ext^ensive.  The  bones  which  take  part 
in  its  formation  are  the  nasal,  superior  maxillary,  lachrymal,  ethmoid, 
inferior  spongy,  and  palate  hones,  and  the  internal  pterygoid  plates. 
The  soperior  and  inferior  turbinate  processes  of  the  ethmoid  hone,  and 
the  inferior  spongy  bone  projecting  inwards,  overhang  the  three  hollows 
called  meahises.  The  superior  mmius^  very  short,  is  placed  between  the 
ior  and  inferior  turbinate  parts  of  the  ethmoid ;  into  it  open 
lorly  the  posterior  ctliraoidal  cells,  and  posteriorly  tl^e  spheno- 
itine  foramen.  The  middk  meatus,  the  space  between  the  inferior 
linate  part  of  the  ethmoid  and  the  inferior  spongy  hone,  communi- 
B  at  its  fore  part  by  means  of  the  infundibuium,  with  the  anterior 
ethmoidal  cells  and  the  frontal  sious,  while  in  its  middle  is  the  opening 
of  the  maxillaiy  sinus.  The  inferior  m^alm^  longer  than  the  others, 
lies  between  the  inferior  spongy  bone  and  the  floor  of  the  nasal  cavity, 
and  in  its  fore  part  is  the  orifice  of  the  nasal  duct. 

The  air  sintises  are  hollows  within  the  ethmoid,  frontal,  sphenoid, 
and  maxillary  bones,  which  communicate  with  the  nasal  cavities  by 
narrow  orifices.  With  the  exception  of  the  maxillary  sinus  these 
cavities  are  absent  in  early  youth*  The  maxillartj  sinus  haglns  to  be 
ioxmed  about  the  fouiih  month  of  foetal  lilc  ;  the  frontalj  ethmoidal  aad 
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splienoidal  first  appear  during  cMdhood,  but  remaiE  of  small  gize  up 
to  the  time  of  puberty^  when  they  imdergo  a  greab  enlargement.  In 
adYanced  life  they  all  increase  in  size  by  absorption  of  the  cancellated 

Pig.  55*  F%*  fi 5. —Sagittal  skctiow  of 

A  BJLKS  OF  TSV  SKCLLf  SHOW- 
nSQ  THS  OUTEB  WILL  O?  THC 
LIFT  lfl£M.  FOSSA,  kc  (A^T.J   i 

1,  nasal  bone ;  2,  maa]  prooMi 

r>  ''^W ^^       n       °^  ^^  superior  maxUliiry  bona; 

I     -"^^  ^^^^Bt"        3'   Terticai  pUte  of   the  paUto 

bone  ;  4,  BU|»enor  tiirbiimte  bond 

— below  it  the  fini>erior  meatiu, 

i^^'M^^Mp-w     -1^  -I      ^^tf?*^^^'       bebind  it   tbe   opening   Into   the 

]j][4%^3^^&Mi^^^. '  J^^Jir^li^      1*^^    spbenoidflJ     sinns ;     5,     tho 

middle  turbinate  booe — below  tt 
tbe   loiildlc  toeatus,   into  whicb 
opem  tbe  maxillary  duns  ;  snpe- 
^^^^^^^^^^^^^^^  riorly  and  anteriorly,  is  the  opeu- 

14\      l^ ^^B^^P^BWUK^Bv  ^g  Q^  tbe  infundibuliun  ;  bebiiid 

l^'J^^iv  it,    and    above    3,    the    spheno* 

jmlaiine  foramen  ;  6,  inferiol' 
turbinate  bone  —  below  it  the 
inferior  mcatua  k  x  ;  below 
tbesifi  markE^  tbe  Boction  of  tho 
palate  pkitea  of  tbe  left  pslato 
and  superior  maxillary  bones ;  7*  left  frontal  sinus  ;  S,  left  spbenoidai  siniOB ;  9,  left  optic 
foramen  in  the  root  of  tbe  lesser  wing  of  tbe  aphcaoid,  and  anterioi'  clinoid  proccas  ;  10, 
dorsum  8ell»  'dlTided  \  and  between  9  and  lO,  the  eella  turcica  ;  11^  posterior  Borface  of 
the  petrous^  doBfl  k>  tiis  mtanukt  auditory  meatus ;  12^  basilar  process  of  tbe  occipital 
bo&e,  cloBA  to  the  jugular  foramen ;  13,  below  the  anterior  con  dylarfommon  ;  14,  left  styloid 
prooesi ;  15,  extt^nal^  and  V^^  internal  pteiygoid  plates  ;  17j  posterior  palatine  canal. 

tissue  in  tbeir  vicinity.    The  ethmoidal  siiiusm  consist  of  several  irregnlar  i 
spaces  occnpying  the  lateral  masses  of  the  ethmoid,  and  complet^  by  j 
the  frontal,  gphenoid,  lacbrymal,  inferior  maxillary  and  palate  bonefl.! 
The  anferioTy  tbe  larger  and  more  numerous,  open  into  the  middle,  the] 
pastmar  into  the  eupnerior  meatus.     The  frontal  stmtses  are  placed  1 
between  the  outer  and  inner  tables  of  the  frontal  bone  over  the  root  of 
the  nose.    They  extend  outwards  from  bebind  the  glabeOa  to  a  variable 
distance  over  the  orbit,  being  separated  from  each  other  by  a  thin  bony 
septimi.    They  open  into  the  middle  meatuses  of  the  nose  through  tbe 
infundiMa.    The  sph&midal  sinuses  occupy  the  1>ody  of  the  sphenoid,  ] 
being  formed  in  connection  with  the  sphenoidal  spongy  bones.     They 
are  separated  l>y  a  median  septum,  and  open  on  the  roof  of  the  n<:i««  ' 
above  the  superior  meatus.    The  maxillary  smtis  has  been  described  in 
connection  with  the  superior  maxilJary  bone ;  it  opens  by  a  small  aperture 
into  the  middle  meatus. 

OSBmCATION    OF    TWK    BQZnEB    07    ^THB    HEAD.  ' 

The  ossification  *>f  the  bones  of  the  base  of  the  cranium  takes  place  for  the 
moHt  part  in  cartilagre,  and  in  each,  case  proceeds  from  ^veral  centres  wIuoIl 
represent  diatinot  bones  in  tbe  lo^er  vertebrate  tjpes ;  the  bonca  of  the  roof  are 
simpler  in  their  development  and  ori^ate  in  membrane ;  those  of  the  tmoe 
ai«  abo  depodted  in  membrane,  with  the  eacoeption  of  the  inferior  tturbintite  bon^ 
«lid  ft  small  port  of  the  lower  jaw.  In  the  ezpcinded  tabidar  bones  the  oesificatioii 
ifneadfi  ont wards  from  the  centres^  and  the  marginal  portions,  in  the  earlier  tutagtes, 
present  more  or  less  the  form  of  radiated  fibres  or  Bpicnla.  At  birth  the  enttual 
HgeB,  and  eepeoiaUj  the  angles,  are  incomplete,  tbe  bonea  bein^  united  and 

a  IntetBpaoee  filled  up  by  fibroua  tmne.    The  diploe  and  sinuses  are  at  fini 


OSSIFICATION   OF   THE    OCCIPITAL   AND    FEDNTAL    BONES.    69 


w 


atast,  some  of  the  latter  ariamg'  eskrlj  in  life,  and  others  being  farmed  at  a 
Telf  l&te  but  variable  period. 
ooolliUal  bone  at  birtb  conaifits  of  four  Beparate  piecea — a  basilar,  a  tabular, 
two  oondjlar  parts,  united  by  intenrening  cartilage.  Tb©  lines  of  junction 
of  the  bosilAr  and  condylar  parts  pass  tbrongh  tbe  eondjlea  near  their  anterior 
^m^jwtiiiHtwi ;  those  of  the  condylAr  and  tabular  parts  extend  outwards  from  the 
jwaterim'  mscgizi  of  the  foramen  magnum.  The  ba^ar  (basiocdpital)  and  coll- 
ie 50.— OsinCATIOlt  OF  THB  ^^^  ^^-  ^ 

ooexm&L  BoiB  (B.  QuAin). 

A,  in  a  fcetaa  of  10  weeks 
(from  Meckel) ;  a,  tabular  part ; 
1  &:  2,  lower  and  upper  pairs 

of  eentrei ;  b,   lower  part  or  „.    ^-^  ^^^Sp>  >  .  '^   "^^ 

basilar  aod  ccmdjlar  portioiu : 

OMifie  oentrea  are  seen  in  the  A^fl^^T'         ^*XSK^f^      *    '^^.> 

cOiodyUr  poftidftia. 

B,  ocdpital  bone  at  Hrtb  ;  a, 
tabular  part,  in  which  tbe  four 
oentrea  hare  become  united  into 
one,  leaTiag  fiasurea  between 
them  ;  b,  b,  ooadjlar  portions  i 
c,  biiilar  pofiion. 

djlar  pBfts  (exoooipitala)  arise  each  from  one  OBseoua  nucleus^  which  appears  in 
the  Berenthor  eighth  week.*  In  the  tabular  part  there  appear,  a  few  days  earlier, 
nsiiallj  four  nuclei,  an  upper  and  a  lower  pair ;  these  speedily  unite,  but  leave 
Hamaei  mnning  in  from  the  npper  and  lateral  angles^  which  remain  for  some  time 
after  birth.  The  upper  pair  of  the^e  differ  from  the  other  centree  of  Qua  bone  in 
being'  deposited  in  membiane,  and  whilst  the  lower  portion  of  the  tabular  part 
ia  the  proper  supraoccipital  element ,  the  upper  represente  the  interparietal  bone 
€ft  many  animalB  ;  it  occasionally  happens  that  this  remains  distinct  in  the 
human  eknllt  the  upper  part  of  the  occipitaT  gquama  being  separated  from  the 
seat  by  &  suture  running  transrersely  from  one  lateral  angle  to  the  other,  and  by 
no  means  nnfrequently  a  partial  division  exists,  by  persistence  of  the  lateral 
fiamtea,  which  may  even  aimalate  fracture.  The  oaseouB  union  of  the  eopra-  and 
€XOOcipitals,  beginning  in  the  second  or  third,  is  completed  in  the  fourth  year ; 
that  <rf  the  basi-  and  exoceipitals,  beginning  in  the  third  or  fourth,  is  completed 
in  the  fifth  or  aixth  year.  The  basiocoipital  iz  united  to  the  basisphenoid  by 
intenrening  cartilage  up  to  about  the  twentieth  year,  alter  which  os^o  union 
begins  and  ia  completed  in  one  or  two  yeara. 

The  parietal  bone  is  ossified  from  a  jrj»  ^j^ 

single  nucleus,  which  appears  in  the 
situation  of  the  parietal  eminence  about 
the  seventh  week.   The  eminence  is  veiy 


Fig.  57* — FaoiffiL  boite  op  a  kktxis  auoarLX 
Bipoas  BIRTH  (&.  Quaia). 

a  k  h  indicate  the  two  portions  of  the 
hone,  in  each  of  which  the  radiiitloo  of  boay 
from  the  frontal  cmiaence  is  seen. 


„. [^M 

conipicaona  in  the  young  bone,  and  gives 
m  Buurked  character  to  the  form  of  the 
sknU  for  a  number  of  years  in  early  life. 
The  ft^ntaX  bone  is  ossified  from  two 
imelei  which  appear  one  on  each  side  above  the  orbital  arch,  about  the  seventh 
week.    At  birth  the  bone  consists  of  two  separate  lateral  portions,  which  meet  in 

*  In  the  dcscriivtioDs  of  the  mode  of  o&aification  of  the  bones,  weeks  and  months  refer 
alwajB  to  periods  ol  festal  Mo. 


BONES 


HEAD. 
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a  vertical  mediaii  suture  during  the  first  year.  Tins  ft  on  tut  suture  turn  ally  be- 
comef)  obliterated  by  oaseoua  anion  taking-  place  from  below  upwards,  during  the 
fleoond  year,  though  not  nnfrequently  it  persistu  throughout  life.  The  frontal 
sinnfles  appear  about  the  Beeond  jear^  and  ocntmue  to  increaBe  in  size  up  to  old  age. 
The  Fontanelles.  The»e  are  memhranoUB  interraJii  between  the  incomplete 
unglea  of  the  parietal  and  neighbouring  bones,  m  aome  of  whioh  movements  of 
tlie  soft  wall  of  the  cranium  may  be  observed  in  connection  with  variations  in 
ihA  stattj of  the  cucaltition  and  respiration.   They  are  six  in  number,  two  median » 

Fig,  68,  Fig.  58. — Skijll  of  a  cHitn  at  bibth,  sexm  wmn 

ABOVE  (&f>m  Lei«hiuaii).     | 

a,  aBtenor  foDtauelle  ;  pt  poKterior  fontaneUt; 
&,  6,  parietal  emiaences  ;  for  tko  lateral  lontanelki^ 
BtiG  ikg.  65,  p.  7!J. 

anterior  and  posterior,  and  four  lateral.  The 
antefhr  fontanclle,  situated  between  the  an- 
tcro'Superior  angles  of  the  parietal  bones  and 
the  superior  angles  of  the  ununited  halves  of 
the  frontal  bone,  is  quadrangular  in  form,  and 
remains  open  for  some  time  after  birth.  The 
jytf^irrior  fontanelle,  situated  between  the  pos- 
tero-snpcrior  angles  of  the  parietal  bones  and 
the  superior  angle  of  tlie  occipital  Ix^ne,  is  triangular  in  tdiape.  It  ia  filled  up 
before  birth,  but  the  edges  of  the  bones,  being  united  by  membrane  only,  are 
still  freely  movable  upon  each  other.  The  lattral  fontanelles,  small  and  of 
irregular  form,  are  situated  at  the  inferior  augles  of  the  panetal  bones.  Tha 
fontonellen  are  gradually  filled  up  by  the  extension  of  assification  into  the 
membrane  which  occupies  them,  thus  completing  the  angles  of  the  bones  and 
forming  the  sutures.  The  clojaire,  especially  of  the  posterior  and  lateral,  is  often 
aasisted  by  the  development  of  Wormian  bones  in  these  situations.  All  traces  of 
these  nnossified  space:!  diziiappear  before  the  ago  of  four  years. 

The  temporal  bone  in  the  later  stages  of  fcetal  life  ooujiieta  of  three  princifMii 
pieces,  the  sqoamo- zygomatic,  petro-ma&toid,  and  tympanic.  The  /^ ua mo^zytfonMtuf 
is  ossified  in  membrane  from  a  single  nucleus,  which  appears  in  the  lower  pait  of 

^^  ^^*  Fig.  69. — SaPAaATK  i-abts  op  the  T«tPoaAL  fiora 

or   A   CHILD   AT    BIRTH  (E.  Qualll). 

a,  squomo-^gomatic  ;  6,  tympanic,  forming  an 
imperfect  ring,  open  mupeiiodj  ;  c,  petro-mafitoid, 
e  being  placed  on  tho  mastoid  (lort. 

the  squamosal  about  the  seventh  or  eighth  week. 
From  this  pofnt  oesification  extendi  upwards  into 
the  squamosal,  and  outwards  into  the  zygoma. 
During  the  third  month  an  osseous  nucleus 
appeara  in  tho  lower  part  of  the  external  mem- 
toanoos  wall  of  the  tympanum,  and  extendti 
upwards  forming  the  tytn panic  rittg^  an  imper- 
fect circle,  open  superiorly,  and  which  encloses 
the  tympanic  membrane.  Before  birth  the  ex- 
tremities of  this  ring  become  united  with  the 
Bquamo- zygomatic. 

Bdrthmiutoid  or  periit'w.  The  ossification  of  this  part  of  the  temporal  bono 
does  not  begin  so  soon  as  that  of  the  other  part^.  It  is  only  towards  the  end  of 
the  fifth  month  and  in  tho  oouree  of  the  sixth  that  the  bony  parte  of  the  internal 
ear  begin  to  appear  in  the  cartilage  which  precedes  them.  The  osseous  deposit 
takes  place  at  many  points,  the  chief  of  which  are  atuated  in  the  wall  of  the 
labyrinth  in  connection  with  the  formation  of  the  cochlea  and  semictrtmlar 
Cf **-i-  and  the  different  nuclei  soon  unite.  According  to  Hmdey  the  principal 
'  *^  come  to  be  disposed  bo  ae  to  form  three  portions,  to  which  he  has 
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gtTtn  the  following'  climes^  vix. :  1|  J^rmffw^  inclndmg^  most  of  the  labyrintli  and 
uppet  part  ol  the  petrous,  together  with  part  of  the  mastoid  ;  2,  Opisthotlc^  com- 
prehcnding  mamly  the  lower  part  of  the  petroii8|  with  the  fenestra  lotimda  and 
hall  of  the  fenestra  ovalis ;  and  3,  Ephtie,  corresponding  to  the  lower  part  of 
the  mastoids  More  recently  the  mode  of  ossMcation  of  the  periotie  in  rniin  has 
been  studied  by  A.  J.  Vrolik,  who  describes  the  petrous  as  being  developed  from 
Ibiir  centics,  which  are  placed  aroxmd  the  labyrinth,  and  have  coalosoed  by  the 
end  of  the  aixth  month,  while  the  mastoid  part  ia  formed  from  twa  independent 
nnclei,  which  unite  with  the  x>etrous  before  the  time  of  birth  (XicderL  Arch,  f . 
£oolo^,i29l). 

At  biirth  the  petro-mostoid  is  separated  from  the  squamosal  by  a  thin  plate  of 
ng  cartilage,  bony  union  taking  place  during  the  first  year  j  the  mastoid 
I  aljK>  is  quite  dat.  the  glenoid  fossa  shallow,  the  articular  eminence  scaroolx 
a,  and  the  tympanic  ring  and  membrane  are  even  with  the  outer  surface 
^  the  bone*  After  birth  the  external  anditoiy  meatus  is  gradually  formed  by  the 
ootgTOwUi  of  the  united  squamous  and  petro-ma^itoid  portions  aboTC  and  behind^ 
and  of  the  tympanic  plate  in  front  and  below ;  the  latter  is  developed  from  the 
outer  margin  of  the  slender  tympanic  ring,  commencin j?  in  the  f onn  of  two  small 
toberclee  at  the  fore  and  hinder  parts  respectively  ;  these  increase  in  ai^  and 
meet  in  the  floor  of  the  meatus,  enclosing  a  foramen  which  ia  gradimlly  dosed* 
The  foramen  is  completed  as  a  rule  in  the  second  year,  and  ia  seldom  obliterated 
before  fire  years  of  age.  The  part  of  the  wall  of  the  meatus  which  was  occupied 
by  the  foramen  ia  commonly  thin,  and  frequently  a  small  aperture  persists  through 
tile.  On  the  posterior  sorfaoe  of  the  petrous  at  birth  is  a  oonsidemble  depression 
estendlng  into  the  arch  of  the  superior  semicircular  canal,  and  which  represents 
tite  floooolar  fo«a  of  the  lower  animoJs  ;  in  the  adult  bone  a  vestige  of  thia  is 
9tw9^  praee&t  ae  a  small  fissure  alxive  and  outside  the  internal  auditoiy  meatua, 
bedweesi  that  and  the  aqueduct  of  the  vestibule.  The  mastoid  process  is  developed 
About  the  aeoond  year,  bat  the  air-cells  are  not  formed  till  near  puberty. 

The  etyloid  process  is  formed  by  two  smaU  ossifications  in  cartilage :  the 
tympnnvhi/al  at  the  base,  commencing  before  birth  and  speedUy  joining  the  bone, 
ttid  the  tt^lohyal  commencing  msoally  after  birth,  but  remaining  very  small  until 
the  period  of  puberty ;  this  only  joins  after  adnlt  age  is  reached]  and  often 
remains  permanently  separate  (Flower,  Brit.  Ass.  Rep.  1870), 

The  sphenoid  bone  presents  in  infancy  traces  of  a  natural  division  into  a  pos- 
terior Of  pe^sphenoid  part,  to  which  the  sella  turcica  and  great  wings  belong,  and 
an  anterior  €fc  prcjphenoid  part^  to  which  belong  the  body  in  front  of  the  olivary 
eminence  and  the  email  wings,— a  division  which  is  found  in  many  ariimedft 
ooniplete  and  persistent  through  life.  The  first  osseous  nuclei  of  the  postsphenoid 
diTiBioi&  appear  about  the  eighth  week  in  the  great  wings  (Edisphenoids),  between 
the  foramen  rotundum  and  foramen  ovale,  and  spread  thence  outwards  into  the 
wing^  and  downwards  into  the  external  pterygoid  plate.  About  the  same  ttme 
also  two  gianulea  appear  in  tJie  postaphenoid  part  of  the  body  (bojtiBphenoid), 
placed  side  by  dde  in  the  sella  turcica ;  these  unite  about  the  fourth  month,  and 
after  their  union  two  others  appear,  from  which  are  formed  the  lingulm  (basi- 
tempodals)^  inside  which  are  placed  the  carotid  grooves.  The  internal  pterygoid 
pTatTB,  oorresponding  to  the  pterygoid  bones  of  animals,  are  ossified  from  distinct 
nneteif  which  are  deposited  in  membrane  and  appear  in  the  foorth  month  ;  they 
unite  with  the  external  pterygoid  plates  in  the  filth  or  sixth  month.  The  great 
wings  are  united  to  the  body  in  the  first  year. 

In  the  pre^henoid  division  the  first  pair  of  nuclei  appear  in  tlie  eighth  or 
ninth  week  outside  the  optic  foramina,  and  extend  by  their  growth  into  the  small 
wmgs  (orbitosphenoids) :  another  pair  of  granules  appear  on  the  inner  sides  of 
the  foramina^  and  the  presphenoid  portion  of  the  body  either  results  from  the 
i  of  these,  or  is  an  independent  growths  The  presphenoid  ia  united  to  the 
the  postsphenoid  in  the  seventh  or  eighth  month.  The  line  of  union  la 
1  for  some  time  by  a  hole  filled  with  cartilagOt  round  above,  and  opening 
in&tiorly  into  a  wide  notch,  which  Ia  recognisable  for  several  years  after  birth. 
The  body  of  the  presphenoid  is  for  a  year  or  two  broad  and  rounded  inferiorly, 
but  beoomea  gradually  narrower  and  more  prominent :  it  u  separated  at  first  by 
a  layer  of  fihgo*caEtilage  from  the  sphenoidal  spongy  bones. 
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The  *phenoxdM  njmngy  hoTifit  seldom  appear  till  after  birth,  and  are  tmited  to 
the  bcwiy  at  the  &ge  of  pubert?f.  Each  i&  in  early  life  a  hollow  pjrmniid  formed 
by  the  union  of  three  lamiujE,  viz,^  an  inferiorj  an  external,  and  a  superior ;  and 
the  ppbenoidsl  gin  us  Biibseqnently  results  from  the  expemslon  of  the  cavity  thas 
enclosed.  The  inferior  lamina  forma  the  greater  part  of  what  can  be  dietingnifihed 

Fig,  60. 
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Fig.  60. — OssincATioif  of  thb  sphehoid  bose  {R.  Qaain). 

At  Bphenoid  btme  at  an  cajrly  periotl^  eeen  from  above  ;  1,  1',  the  greater  vingB 
osaiGcd  ;  2,  2^,  tlie  lesaer  wings,  in  which  the  osaification  has  endreled  ^e  optic 
foramen^  und  a  Kmali  Buture  ia  disttnguiahable  at  its  poatcrkr  and  iaaer  tide  ;  Z,  two 
round  gnuimlea  of  honee  in  the  body  below  the  sella  turcica,  the  rest  being  cartilagia(nis. 

B^  copied  from  Meckel  (Archiv.  toI,  I  tab.  vL  fig.  23),  and  atated  to  be  &om  a  foctua 
of  six:  moaths  ;  2*,  additioiml  nuclei  for  the  le^er  wings  ;  5,  separate  tateml  prooeaea 
of  the  bod  J  (liHgulrt!) :  the  other  indications  are  the  snrae  as  in  A. 

C,  back  part  of  tbe  hone  shown  ia  A  j  4,  internal  pterj-goid  plates  still  separate. 

D,  fiphenoid  at  l^irth.  The  great  wings  are  still  fieporatc.  The  presphenoid  ia  cow 
joined  to  the  baeifiphcnoid^  nnd  the  latcnial  pterygoid  pktc«  (not  seen  in  the  figure)  are 
united  to  the  external. 

in  the  adnlt ;  the  external  is  that  to  which  the  orbital  portion  belongfs ;  wbile 
the  Huperior  laniina,  forming  the  inner  wall  and  roof  of  the  original  ppbenoidal 
emnSf  becomefl,  oe  the  einuB  expands^  paitly  absorbed  and  partly  tmited  to  the 
ottenuatod  body  of  the  preaphenoid,  which  is  nltiraately  reduced  to  the  thin 
sphenoidal  septom  and  the  roetmm. 

In  the  ethmoid  hone  ossification  commences  in  the  fourth  or  fifth  month,  by 
the  appearance  of  a  nucleus  in  the  orbited  plates  of  the  lateral  masses  gradually 
extending  into  the  turbinate  bones.  During  the  first  year  the  vertical  and  cribri- 
form plates  are  ossified  from  a  pingle  nucleus,  which,  spreading  outwards*  unites 
with  the  lateral  masses  about  the  beginning  of  the  second  year.  The  ethmoidal 
cella  are  not  formed  till  the  fourth  or  fiftli  year. 

The  auperlor  mazill&ry  bone  commencea  to  osalfy  immediately  after  the 
ckricle  and  the  lower  jaw.  An  de5>cribed  by  Callender  (Phil,  Trans,  1869,  p. 
163),  the  oseeous  deposit  takes  place  in  many  points,  appearing  firFt  in  the  orbital 
plate,  the  nasal  process  and  the  alveolar  border,  hut  they  apeedily  fuse,  and  can 
not  be  regarded  as  separate  centres.  The  part  of  the  bone,  however,  whi^h  oxnim 
the  incisor  teeth,  extending  as  far  back  as  the  incisor  foramen,  has  an  indepeD^j 
dent  origin,  oorrespouding  to  the  premaxQlary  bone  of  the  lower  animak, 
yotmg'  subjects  always,  and  often  in  the  adult,  there  is  to  be  seen  a  fine  fia8tirB|,,{ 
inm^er  jUtture,  on  the  imder  surface  of  the  palate  procesas,  paiSHing  outwards  f^xmi 
the  anterior  pfdatinc  canal  to  the  alveolar  border,  in  front  of  the  canine  socket , 
and  on  the  upper  em-foce  a  si m liar  line  may  l>e  Fcun,  though  less  frequently, 
extending  up  some  distance  on  the  nasal  surface  of  tbe  body  ;  but  no  trace  of  the 
line  of  union  exists  on  the  facial  surface,  as  is  the  case  in  the  lower  i^Tiimaia^ 
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CUIaider  explams  this  as  being  due  to  the  development  &t  the  lower  and 
foire  part  of  the  nuudlla  of  a&  on^^wth,  which  he  terms  the  iRcitor  pr&eeu.  Bud 
vhich  forms  the  front  wall  of  the  inoiaor  sockets  ;  behind  this  pnMsess,  between  it 
and  the  palmte  process,  is  a  deep  groove  in  which  the  prema^dllcuy  bone  is  formed, 
the  Iiiteer  being  distinct  np  to  the  fifth  month  of  fcctol  lifo» 

The  sockets  of  the  teeth  are  formed  hj  the  downgrowth  of  an  outer  and  an 
inner  plate  on  the  sides  of  the  dental  groovei  and  gnbsequentlj  the  partitions 


Ti^  Gl. — PtFrussT  Txurs  or  thx  strpctiTon  xixillaet  hoks  of  a  nxrtrs  of  wamx 

OR  FITB  MOITTBa  (E«  QttMll). 

A,  earterDAl  snrfaCQ  \  a  fissure,  1»  is  seen  extending  through  tbo  orlit  into  the  ia&m- 
orbital  ca&al. 

B|  thfi  interna)  snrfa^ ;  the  incidor  fisiure,  2,  extends  from  tbo  foramen  upwards 
thmigh  the  horizontal  pliite  and  «ome  waj  into  the  ossal  prooesa. 

C,  the  bone  from  below,  ahowing  the  imperfect  alTeoli  and  the  incisor  fltsuze,  2',  1, 
whtch  CTOGses  the  palate  plate^  between  the  secoad  and  third  alveoli,  and  panes  through 
the  outer  part  of  the  bone. 


r,  tiuwe  on  each  side  of  the  canine  tooth  first.  The  nntnim  appears  an  ft 
stiaHow  depression  on  the  inner  surface  of  the  bone  at  about  the  fourth  month  ; 
this  gradually  extends,  sepamting  the  orbital  and  palate  portions  of  the  bone, 
which  at  birth  are  still  very  close  together.  The  inf  morbltol  canal  begins  aa  a 
groOTe  on  the  orbital  snifaoe,  the  margins  of  which  gradually  clo&e  over^  but  a 
fine  nature  remains  indicating  the  line  of  meeting. 

The  palate  bone  is  ossified  from  a  mngle  centre,  which  apjiears  in  the  seventh 
or  eighth  week  at  the  angle  between  its  horizontal  and  amending  parts. 

l%e  wcmer  is  oiisifled  from  a  single  nucleus  appearing  at  the  hinder  part  about 
the  eighth  week.    From  this  nucleus  two  Laminiu  arc  developed «  which,  passing 


T^,  62. — ^TffK  rdtTiL  vom«r  itkar  tkh  time  of  birth 
(R.  Quain). 

1  &  2  show  the  two  plates  of  which  the  bone  cousistSi  and 
vhich  are  united  behind  and  below. 


Fig.  62, 


up  on  either  aide  of  the  middle  line,  embrace  the  septal 

cartilage.     These    laminae  gmdnally  undergo  increased 

union  from  behind  forwards  tiU  the  age  of  puberty,  tlius  forming  a  mesial  plate, 

with  only  a  groove  remaining  on  its  anterior  and  8U]>enor  margins. 

The  nasal  and  lachrymal  bones  are  each  osdfied  from  a  single  centrCi  which 
appears  about  the  eighth  week. 

The  malar  bone  ako  commences  to  oasi^  about  the  eighth  week.  According 
to  l£aml>aud  and  Henault  it  is  developed  from  three  points  which  have  nnited  by 
the  fourth  month  of  festal  life  ;  and  to  the  persistent  separation  of  one  of  these, 
the  divided  condition  of  the  bone  referred  to  on  p.  53  may  be  due. 

The  inferior  turbinate  bone  is  ossified  in  cartilage  from  a  single  centre^  which 
only  appears  in  the  fifth  month. 

The  infisrior  maxillary  bone  is  developed  principally  in  the  fibrous  tissue 
investiiig  Meckers  cartilage  (see  deTdopment  of  the  h^  in  YoL  II.),  but  to 


C3. 


where   it  becomes   continuone  with 
TouBdcd    by    fibroos    tksue    which 
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&  lera  extent  the  eartihi^  itself  partioipatea  in  the  ossification.  At  birth  it  con- 
aisto  of  the  lateral  parts  united  at  tbe  t^jnLphjtds  bj  tibmiia  tissue,  the  osseous 
union  takes  place  in  the  first  year.  The  process  of  ossification  commenocB  verj 
earlj,  being  prcsceded  onlj  by  the  clavicle,  and  proceeds  rapidly :  its  ptrecijv 
method  is  still  uncertain,  but  mc^^t  observers  are  agreed  that  it  take^  place  twDi 
several  centres,  which  sixicdily  unite*  The  largest  pait  of  each  half  is  fozmed 
from  a  deposit  in  Uie  membrane  on  the  outer  gide  of  MockeFs  cartilage,  and. 
aocofding  to  Calleiidcr  iliH\  cit.),  there  is  added  on  Ihe  inner  idde  of  this  a  aeoood 
smaller  plate  which  fonii3  the  floor  of  the  dental  groove  (Bnbeeqnently  the 
inferior  dental  canal)  and  the  inner  wall  of  the  tooth-flockett.  A  small  part 
of  the  body  by  siido  of  the  sjinphysis  resnlba  from  the  direct  ossification  of 
the  anterior  end  of  MeckeFs   cariOage;   and,  posteriorly,  the  condyle  and  a 

Fig.  63>— The  uFERToa  maxilla  or  a     ■ 
CHILD  AT  BiRxa  (E,  Quuiuh  m 

akb  indicate  iho  two  portions  separate  si 
the  syniphyaiB.  ■ 

portion  of  the  ramus  are  developed  &cnn 
another  ossification  in  cartilage.  The 
last,  however,  in  not  connected  with 
Heckel's  cartilage,  which  can  be 
in  a  foetus  of  the  fiftli  or  Kixth  month  ta  ^^ 
be  prolonged  up  to  the  fissure  of  Glflser^ 
the  rfender  process  of  the  malleus,  ma^ 
eventually  forma  the  so-called  intenal 
lateral  ligament  of  the  jaw.  At  birth  the  coronoid  process  is  large,  iM' 
neck  of  tho  condyle  short  and  lient  backwards,  the  ramiis  also  veiy  diott 
and  oblique,  the  angle  nt  which  it  joins  the  body  of  the  jaw  being  about 
140*.  During  the  suooeeding  years  the  body  becomes  deeper,  thicker,  and 
longer,  the  ramtw  and  the  neck  of  the  condyle  lengthen »  and  the  angle 
at  which  the  ramus  joins  the  body  becomes  leas  obtuse,  till  ii^the  adult  it  is 
nearly  a  right  angle.  In  old  age,  consequent  upon  the  loss  of  the  teeth  and  the 
absorption  of  the  alveolar  margin,  the  body  becomea  shallower,  and  the  angle  is 
again  increased 

The  by  old  bone  hafr  five  jvoints  of  ossification— one  for  the  body,  and  one  for 
each  of  its  great  and  small  comua,  Tlie  ossification  begins  in  the  great  comua 
and  body  in  the  last  month  of  foetal  life,  in  the  small  comua  in  the  first  year 
after  birth.  Tho  great  comua  and  body  unite  in  middle  life,  the  smaU  ooniili 
only  exoeptionaily  in  advanced  age.  The  stylo^h^roid  ligaments  are  oocasioitany 
oes:^ed  in  some  part  of  their  extent. 

OENHHAli    MORFHOLOOY    OF    THE    BONUS    OF    TKS    HIL&B. 

The  circumstances  which  contribute  most  to  modify  the  foim  of  the  human 
skull  and  the  condition  of  its  component  bones,  as  compared  vritb  that  of 
animals,  are — let,  the  proportionally  large  &xe  of  the  bmin  and  the  coneepoziding 
expanfflon  of  the  cranial  bones  which  enclose  it ;  2nd,  tho  smaller  development 
of  the  face  as  a  whole,  and  especially  of  the  jaw8|  which  brings  the  facial  bones 
almost  entirely  imdor  the  fore  pait  of  the  brain-eaee,  instead  of  in  front  of  it,  as 
occurs  in  aU  animals,  with  the  partial  ejEception  of  the  anthropoid  apes  ;  and  3rd* 
the  adaptation  of  the  human  skeleton  to  the  erect  posture,  which,  as  regards 
the  head,  is  attended  with  the  sudden  bend  of  the  hosicranial  axis  at  a  consider- 
able angle  utwn  the  line  of  the  erect  veitebral  column ;  and  along  with  this  the 
advance  of  the  occipito-vertebral  articulation  to  such  an  extent  as  to  make  the 
head  nearly  balanced  on  the  upper  extremity  of  the  spine.  The  downward  openings 
of  tho  nostrils,  the  foiward  aspect  of  the  orbits  and  eyes,  the  nearly  vertical  fore- 
head and  more  or  laaa  ovabsha^)f^l  face,  are  accompaniments  of  thetse  human 
peculiarities  in  the  form  of  the  heal,  which,  together  with  those  already  men- 
tioned, stixmifly  contrast  with  the  smalkr  cronlttm  and  its  strong  crests  of  bone, 
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ii  lasger  projecting  face  and  jaws,  and  tlie  other  characteiifitic  featares  of  the 
JBll  in  most  animalfl. 

'iAs  n^Ktda  the  conditioii  of  the  iiidlvidual  honesi  it  is  fiuther  to  be  remarked 
pt  tiLere  is  gtenerally  in  the  human  skull  a  more  complete  coneolldatioii  or  1x>ny 
pioa  of  the  oaseoas  elemeats  than  in  animals,  ao  that  the  whole  number  of 
forming-  the  craniom  and  face  is  least  in  man.  Thus,  to  mention,  only 
of  the  most  marked  examples  of  this  difference  among  mammals;  the 
and  the  lower  jaw  frequently  dirided  into  two  lateral  fjortions ;  the 
rery  generally  a  separate  bone  from  the  maxillary  ;  the  pregphenoid 
sepamte  from  the  postephenoid  ;  the  interparietal  from  the  occipital ; 
in  gise  of  the  squamosal,  and  its  occasional  separation  from  the 
increase  in  the  proportions  of  the  tympanic  portion  or  bulla  ;  and 
freqncnt  development  of  bony  elements  connecting  the  hyoid  bone 
the  sknlL  It  is  also  worthy  of  ol>scrvatioii  that  Bome  of  the  conditions 
i^  referred  to  as  permanent  in  anicnals  exist  as  transitoiy  stages  of  deyelop- 
lant  in  the  foBtns  of  man. 

JSosnologies. — It  wonld  be  out  of  place  in  this  work  to  enter  at  any  len^fth 
lilo  the  consideration  of  the  homologies  of  the  bones  of  the  human  tikull, — a 
liiject  which  wonld  require  a  minute  reference  to  embryolog'y  and  a  wide  range 
?e  anatomy.  But  as  it  may  be  nseful  at  least  to  ahow  the  bearings  of 
logical  riews  on  human  anatomy,  there  has  been  introduced  here  a  dia-^ 
fignre  of  the  bones  of  the  foetal  head  (see  ig;  Gl)  and  a  table  of  their 
fin  which  an  attempt  la  made  to  indicate  the  morpholoj^cal  relations 
bones  to  each  other  and  to  those  of  quadrupeds,  and  an  explanation 
the  signification  of  £ome  of  the  tennn  applied  by  comparative  ana- 
to  these  bones  in  connection  with  the  names  usually  given  to  them  in 
human  anatomy.  For  fuller  information  on  this  Bubject  the  reader  is 
rred  to  the  works  of  Owen,  Goodsir^  Huxley,  Flower^  St.  Geoige  Mivait,  Gegcn* 
r,  and  oUiets  already  quoted, 

rauASSIFIEI)  LIST    OF    THE    BONES    OF   THE   HEAD   AND    TEEIE 
TYPICAL    COMPONENT    PAETS*:— 


I  1.  BONBS  vonunxa  tsb  ohakio-faciaij  axes. 

riJMethmoid ;  Vertical  plate  of  the  ethmoid  bone,  iududing  the  cMtihigSnoTiR 
■nl  septum^  which  is  partially  enclosed  by 
I  Vpmorio  (m)  ;  The  Vomer. 

?i«Bphenoid  ;  Anterior  part  of  the  body  of  the  sphenoid  bone, 
1  Ba«iflphenoid ;  Posterior  part  of  the  body  of  the  e|jhenoid  bone,  including  tho 
lila  turcica. 
I  BAaioccipit&l ;  Basilar  process  of  the  occipital  bone. 


a.    BOHXB    WOBMLtSQ    THB    UlTE^^Ii    ANB   UfPSB    WAIiLS    OF    TBB 

craniaij  cavity. 

^  Drbitoephenoids ;  The  lesser  wings  of  the  sphenoid  bone. 

pTont&ls  {m)  ;  United  in  the  single  frontal. 

AlUphenoids ;  Great  wings  of  the  sphenoid  with  the  external  pteiygoid  plates. 

pMrietals  (m)  ;  The  parietal  bones. 

Bzoccipitala ;  Condylar  portions  of  the  occipital  bone. 
I  Supraocoipital;  Lower  portion  of  tlie  tabniar  part. 
[  Interparietal  (m),  of  some  animals,  corresponds  to  the  npper  part  of  the 

trbe  temponl  bones  interposed  between  the  occipitals  and  sphenoids  consist  of 
^  Periotlcfl,  or  petro-mastoid  bones ;  The  petrous  and  mastoid  portions  of 


UThai 


J  •  The  names  int  given,  and  printed  in  black  type,  are  those  received  in  comparative 
hpiloi^;  tlioss  osoally  emplojcil  in  human  anatomy  follov,  and  are  printed  in  commoa 
Upe.    The  bones  which  are  developed  in  membmne  are  indicated  bj  (m)  fgUowing  theii 
in  the  othen,  oBification  comniences  in  caitiluj^c. 


ft:  BONES    OF    THE    HEAD. 

the  temporal  bone ;  the  ^rst  including'  tlie  labyrinth  and  internal  anditory 
HK^atus. 

Squamoaalflf  or  equamo-zy^omatiQ  (m) ;  The  squamous  part  of  the  tempoial 
lione  with  the  zygoma,  including  the  ajrticiilar  surface  for  the  lower  jaw. 

Tympanica  (m)  j  The  tympaniq  plate,  fgnriingf  the  aiaditory  and  vaginal  p«o- 


3.    SQimB    COMPZ^ETINQ    THE    FACE    AKB    SKd^SmG    THS    NOSE, 
MOUTH,   ANB    PEARTNX 

Ethrndtiirblnals ;  The  lateral  massea  with  the  upper  and  lower  tnrblnate  bonei 
©f  the  ethmoid. 

LachrymalB  (m)  ;  The  lachrymal  bones. 

Naaals  (m)  ;  The  nasal  bonea. 

Maxlllotnrbinala ;  The  inferior  turbinate  bones. 

PremajdllarFf  Or  Intenna^lllary  {m) ;  The  incisor  part  of  the  Bnperior  laazil. 
lary  bones. 

Pterygoids  (?/t)  ■  The  internal  pterygoid  plates. 

PRlatala  (m)  ;  The  palate  hones, 

Majtillea  (m) ;  The  i^perior  maidlhury  bones^  excepting  the  inciaor  part. 

Malars,  or  ju^als  (m)  ;  The  malar  bones. 

HaUeua,  Inona,  and  Stapea;  The  andltoiy  oiaicles  or  malleua,  incna,  and 
stapes, 

Mandible  (m)  ;  The  inferior  raaxilla  or  lower  jaw. 

Stylohyals  with  Tympanohyala;  The  styloid  processes  of  the  temporal  bonca, 

EplhyaU;  The  Btylo-hyold  ligmnenta. 

Ceratokyala ;  Tho  gmall  comiKi  of  the  hyoid  bone, 

Baaihyal ;  The  body  of  the  hyoid  bone. 

Thyrohyala ;  The  great  comua  of  the  hyoid  bone. 

Branchial  Arches ;  These  follow  the  preceding^  bnt  are  only  temporary  total 
etructnrcs  in  man  and  all  vertcbmte  animals,  except  ampliibia  and  fishes. 


The  general  correspondence  between  the  bones  of  the  head  in  man  and 
imimals,  implied  in  the  names  given  to  them  in  the  foregoing  table^  is  ao  well 
ascertained,  and,  in  most  instancea,  bo  obnons,  that  it  is  mineceafiajy  to  say 
more  than  that  it  is  very  generally  adcnowledged  by  comparative  anatomists, 
and  that  it  is  chiefly  on  eomc  points  connected  with  the  earliest  condition,  and 
the  homological  oomparison  of  a  few  of  the  bones »  that  di^erences  of  opinion 
oontinne  to  exist. 

Besides  tho  general  evidence  in  favonr  of  the  homologies  of  these  bones  which 
has  been  drawn  ivom  the  stndy  of  their  form^  position  and  connections,  sltioiag 
confirmation  of  these  views  is  also  obtamed  from  their  relations  to  other  oigana. 
Among  these,  from  the  remarkable  coniTtancy  of  their  relations,  the  passage  of  the 
nerves  ont  of  the  omnium  ia  one  of  the  most  important  Thus,  the  nerves 
belonging  to  the  principal  organs  of  the  senses  pass  into  their  sense  capsoles  aa 
follows,  viz.  :  the  olfactory  throngh  the  cribriform  plate  developed  in  connection 
with  the  cthmoturbinal ;  the  optic  through  the  inner  part  of  the  orbitosphenoid ; 
the  auditory  directly  into  the  periotic.  Farther,  the  motor  nerves  of  the  eyeball 
and  its  mnscles,  with  the  opbthahmo  division  of  the  trifacial,  poaa  b^weea  the 
orbitoephenoid  and  alisphenoid;  the  second  and  third  divisions  of  the  trifacial 
throngh  the  inner  part  of  the  alisphenoid ;  the  facial  by  its  descending  divisioii 
through  the  internal  meatns.  the  so -called  aqnednct  of  Fallopins,  and  the 
stylo-niastoid  foramen,  and  by  the  Tidinn  nerve,  through  the  pterygoid  canal ; 
the  gloBso-pharyngeal,  pneumpgastrio,  and  spinal  accessory  nerves  between,  the 
petrosal  and  exoccipital ;  and  the  hypoglossal  nerve  through  the  condylar  f Oil- 
men of  the  exoccipital.  The  internal  carotid  artery,  it  may  be  farther  stated^ 
eaters  the  cranium  by  a  canal  separated  from  the  foramen  lacerum  or  space 
between  the  petrous,  basioccipital,  and  baslsphcnold  ;  and  the  jugular  vein  lasnes 
between  the  parous  and  exoodpitaL 

A  general  review  of  the  relations  of  the  bones  of  the  head  leads  to  the  ooncla* 


^ 
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tSaa.  that  ihej  may  be  looked  upon  as  oonsbtmg'  tuamlj  of  tlire6  sets  of  porta, 
YVL :  lat*  Banl  or  oeatral  parta,  compiigingr  the  basioocipifcal,  basigphenoid, 
pre^lKSiorid  and  meaethmoid^  which  form  a  series  prolonged  forwards  in  the  line 
ef  tliieTertelml  im.andconatitaiing  a  oramo-facial  aziii ;  2nd^  Superior  arehea. 


I  64. — DUGJUlDfiTlC  YTEW  OF  TXTS   BOWtB  19  3fHl    aiOHT  BAJLW  01  A   tmTAL  SKUlh 
FHOJC  TBE  tKSri^B,      (A,  T.) 

In  Ikli  figure  the  Lones  bare  been  allghdj  separated  and  displaced  so  as  to  bring  the 
'whiAt  into  (me  view  t  /,  frontal  :  jm^  parietal ;  to,  supraoccipitiil ;  i»,  nasal ;  t,  kchrjr- 
mal ;  na,  malar  ;  of,  orbitosphenoid  ;  a#,  alisphetioid ;  sq^  squamosal  ;  z^^  sygomniic  ; 
p^f  periotic  ;  to,  ejcoccipitol ;  d,  eUunohirbiDal ;  mx^  maxilla ;  mt^  maxlUotiirbiaal ; 
pm^  premaxiUaiy ;  fw,  mesetbntoid ;  r,  vomer ;  pl^  jidatal ;  pt,  pterygoid  ;  p$i  pre- 
iplieiioid ;  ht,  baaisphenoid ;  bo,  baaioceipital ;  c,  bodiea  of  2Dd,  3nl,  and  4th  cerrical 
Tcrtebne  ;  ir'i  odontoid  procen ;  x,  anterior  arch  of  atlas  ;  t,  spiaoiia  processes  of  Ist, 
2&d«  3rd»  and  4th  cervical  7eitebr»  ;  em^  nenral  canal ;  ch,  a  line  indicating  the  poeition 
«l  tba  BOloehonI  passing  throttgh  the  verriobral  bodies  into  baae  of  the  craniam,  im  ;  ty, 
-^fmftaSfBt  along  vith  nU,  i*,  and  d,  displaced  from  its  connection  with  per ;  wU^  maUena  ; 
C  wtkf  outilase  of  Meckel ;  mn,  mandible ',  i,  incut ;  «f,  stapes  ;  ih,  atylohjat ;  cA, 
«enlak|sl ;  iK  tbjrohjal ;  M,  badbyal ;  t^  tbjroid  cartilage* 

tag^omg  the  brain,  and  conaiatuig  generally  of  more  or  lesa  expanded  1>onGs, 
TIL,  the  exoocipital  and  snpmoooipital  together  with  the  interptLrletolf  the 
,  eqnamoaala  and  panetak^  the  orbitosphenoidB  and  frontals ;  and 
k  laterloir  art^ea,  surrounding  the  visceral  cavity  as  represented  by  the  nose, 
h,  mad  pharynx ;  these  inolnde  the  pterygoids,  palatals  and  ma^dllxe  in  a  first 
,  Uua  mandible  and  the  mallena  of  the  internal  ear  in  a  second,  the  basi-, 
ao-,  epi'*  stylo-  and  tjmpanohyali  in  a  thirds  wkikt  the  thyrohyala  are  the 
of  a  fotuHu    To  the^  succeed  in  the  lowest  vertebrates  the  series  of 
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I  %^  wlii^  sltlioiigli  indicated  in  tiw  tmS^  loiliiT^iieTir  attiim 
I  oonditkiP  in  nutii  imd  Ui«  ii^glier  «miii>Ii  T^etbcr  with 
ibt  iongoiag  at^  uaocuiAed  two  oUier  sets  of  flpmftw,  tIi^  Itt,  tlie  fiesM 
fpiiltii  or  CTtti— ,  whkAi  are  intcfposed  betfraoi  otber  basest  and  mn  con* 
oaotad  vltli  Hm  lodgment  of  tti«  hlgh^  oiguu  of  loue,  12ie  note,  ^j^  and  ear ; 
and  In  tine  emm  of  ihm  oom  (othmo-  and  tiiazSIotarixiiialF),  bat  man  iiiim  liHj 
of  tiM  Mr  (poHodc)*  tbe  capaoles  aze  formed  of  ifiecaal  aad  ooai|d^  booj 
iyptiatni  }  and  ind*  flnporadded  or  inyoatinr  bo&ea,  aa  tbe  naaaU  lacliZTi&al, 
fliAlar,  and  Tomer,  wlilcli  are  extzameous  to  tlie  more  fnndamesital  oeaooQa 

Tortalmtotll^ofrof  thoalciai.— The  idea  that  the  iknil  cosudafea  tmrsdnSlj 
of  a  atfioi  of  rcrtebiiBt  tlio  snperior  or  nettml  archeB  of  which  haire  undergopo 
graat  axpanaion  ao  aa  to  pttedominate  over  the  leas  derelopied  inferior  or  Tlicaal 
arobot»  ooottmd  to  Goethe  in  1791,  but  was  first  publifhed  bj  Oken,  hy  whom  it 
Wii  llUltptBdeDUjr  oonceived  and  worked  out^  in  180L  The  theory,  howerer^has 
oadiKIOlM  Tariotu  modifjcatlonji  in  the  hands  of  the  enocesdre  oompaiatiTe 
BMloniiata  hj  whom  it  haa  been  Bappoited,  while  others  of  distinction  have 
feflUfld  to  ttdniit  the  yallditj  of  the  grounds  on  which  it  has  been  framed.  More 
feoait  fiiearchoir  and  especially  thoae  of  Parker  and  Gegenbonr,  have  thrown 
mticb  new  lJ((;ht  on  the  subject. 

Anionic  tho  iirguumntH  m  favour  of  this  theory,  may  be  ipedallj  mentioned 
biro  r-^'ihe  gonorftl  plan  of  ooustruction  of  the  sku!!  as  abore  explained*  vis.,  a 
mHm  of  oantml  parttt  supporting  Bupcrior  and  inferior  arches  which  rorround 
tll«  prMudii  portlona  of  tbe  oerebro-Rplnal  nervous  centre  and  of  the  atlmentaiy 
Otaftl  In  n  way  roMinbling  tliat  in  which  they  are  enclosed  more  postaxially  by 
Ihci  vmtclTnn  and  tho  appended  costal  arches;  the  origin  of  the  w^k  of  the 
oratiiul  ciivity  from  tite  ^^amo  embryonic  elements  a^  the  vertebrse;  and  the  pro- 
longatlou  of  tho  notoohord  in  tbe  embryo  a  considerable  distance  into  ihe  base 
of  tba  onnlnm*  On  tbe  other  hand  it  is  to  be  remarked  that  the  noto- 
ohord dOM  not  evtand  through  tho  whole  length  of  the  oranlo-focial  axis,  but 
tannlnAtM  olOiO  bohtml  tho  region  of  the  sella  turcica,  being  direoted  towazdg 
tho  domiin  aolle,  an«!  tlniH  Iruvos  a  port  of  the  baFisphenoid,  and  the  whole  of 
tlio  prrn»|ibfmi>y  anil  mc«nthmoi<l  unoccupied  by  any  true  oeBtra!  or  vertebral  wds; 
atMn  that  tho  Piiiii*ri(ir  uvcIh^h  clifTor  notably  from  the  neural  arches  of  the  verte- 
bral, nut  only  In  b«injf  tHrnMl.itictwl  of  more  numerous  oeseous  elements,  but  alfo 
in  iKiriij  in  gn»ivt  psirL  ilnvclupud  in  membrane  instead  of  in  cartilage,  while 
tho  ItilVirlor  lutvlitu,  lu«Mii|*^s  l^^ing  als^o  in  part  intramembranous  ossiEcatlons^  are 
foniKHt  In  lunoh  clo.'*in-  connection  with  the  wall  of  the  alimentary  canal  than 
the*  ribi,  wbirb  aru  Iriid  ilmvn  in  tho  body  waU  or  Bomatopleure.  (The  foetal 
con^UtltiUH  bctu  iffirixMl  to  ^^  ill  bo  fully  explained  in  the  eection  on  Embryology 
In  Vol  11.) 

T]w  in  vottlgationi  of  tlie  last  few  years,  however,  both  upon  the  structure  and 
rvlaUoUM  of  tJit*  hwid  nkt4etnn  in  its  more  primitive  form,  as  met  with  in  the 
lowar  T«itiibrat.<>«,  mid  n|>t>u  its  modo  of  development  in  the  embrj'o,  have  given 
strong  support  to  tho  \'ivnv  Uiat.  at  least  the  posterior  portion  of  the  skull,  the 
part  behind  tho  t^gion  of  the  pitnitAiy  fossae  baa  in  aome  degree  a  Tcxtebcato 
nature ;  $,r„  that  it  hM  had  its  origin  in  the  ooalesoenoe,  modification  and 
Mupprcwsion  of  a  seriea  of  aeffments,  the  nnmher  of  which  is  inferred,  from 
dispoiUUon  of  the  vlsoend  arches  and  of  the  cranial  nerves,  to  have  been 
ildmblo,  bnt  oanmot,  in  the  present  state  of  our  knowledge^  be  precisely 
nit&fd.  To  tiiase,  other  tlemenla,  inveeting  bones  and  dermal  oesifical  _, 
appear  to  have  been  ailded,  giving  rise  to  the  membrane  bones  which  coosti^ 
tute  tbe  roof  of  the  ?kull  and  the  anterior  visceral  arches.  As  to  the  origin  of 
tho  anterior  portion  of  the  base  of  tbe  cranium,  and  especially  as  to  tbe  nattti« 
ti  tkB  |raif»wfti  er^Hti,  tho  two  bats  prolonged  forwards  from  the  extremity 
<»£  Ibo  mtm  InToating  the  notoe^oid*  ymngb  Ibe  region  sabseqnently  becoming 
Hi*  iiila  tmeloa,  and  forming  ^  Ibair  oaOon  fn  ftont  a  mesial  plate  in  whidi 
Ibi*  -fntf^wuM  and  mewthnoid  a»  developed*  tbe  opinions  of  observers  an 
tfeOi  ^vidad,  fOBO  woogolrtnf  in  Ibcm  a  fonnkosl  pair  of  viaoetal  arebea,  wbila 
iO|ipeoa  UubTitv.  Thi«,  bow«v«r,  ia  only  eoo  aaon^  asrvonl  pointa  wfai«^ 
before  any  igitsii  of  ofaiOal  nocpbology  wwU^  of 
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IPenenl  udo^on  can  be  formed.  (See  especially  Purker  and  B«fttanj,  "  Tli© 
Marptologj  of  the  Skull/*  1S77,  and  varions  papers  by  Parker  in  PhE.  Trans. ; 
KoUiker.  ^'Entmcklimgsgeschicbte"  2nd  ed.,  1879;  Gegenbeur,  *^  Elements  of 
Comp&ratiTe  Anatomy,"  Eng.  Trans.,  1878,  where  also  other  references  are 
giTcn.) 

THSL    TABIOUB    F0HM3    07    THS    BEUIiIs. 

I.  INiferences  aocordinr  to  Are. — In  the  earlier  stages  of  its  development 
the  pcwiterior  i»art  of  the  crauiam  beais  a  V2Jj  larg-e  proportion  to  the  anterior 
pKt ;  to  mnch  ao,  that  in  the  second  month  of  fcetal  life  the  line  of  the  tentorittm 
cenhi^ih  is  vertical  to  the  basis  cranii,  and  divides  the  cranial  cavity  almoet 
equally  into  two  parts.  The  parietal  region  then  mcre4i8es  rapidly  in  volume,  along- 
with  the  greater  development  of  the  cerebral  hemiitpheres  ;  the  frontal  region 
r  AUgmentA ;  and  ugmn,  in  the  latter  part  of  foetid  life,  the  occipital  region 
BAKfl  as  the  cerebrum  extends  backwards  (Clelandj.    At  the  time  of  birth  tha 


TS^   €S. — Latzilal   vTSir    of    tue 
i4BrrtD*s  HKAD  AT  Bi&TH.     (From 

■>■)  i 

^This  figore  shows  the  eloD^tcd 
form  of  the  ^kull  in  the  inikot^  and 
tlie  small  proportion  which  the  facial 
bears  to  the  craniid  part,  and  also 
tlie  Isteiut  fontanelles  at  the  lower 
angles  of  the  parietal  bones.  The 
liaei  iadicate  the  various  dLmicters. 


Fi-,  C5. 


■min»  %,$ 


porietnl  region  has  reached  ita 
]ai^€sb  development  in  proi>ortion 
to  the  occipital  and  frontal  re* 
gions.  The  greatest  frontal  breadth 
10  then  smaller  in  proportion  to 
that  between  the  parietal  eminences  than  afterwards.  In  the  first  years  of 
chfldhood  the  superior  ports  of  the  cranium  grow  more  rapidly  than  the  baae. 
Tbtw,  in  the  frontal  region,  the  npppr  paji;  of  the  frontal  bone  grows  more 
xapod^  than  its  orbital  platens  giving  the  prominent  appearance  of  the  frontal 
eminencea  peculiar  to  children.  The  face  ut  birth  scarcely  reaches  an  eighth 
of  the  bulk  of  the  re^  of  the  head,  while  In  the  ado  It  it  is  at  least  a  half 
CFroriep,  *'  Characterbtik  des  Kopfes  nach  deta  Entwkklungsgeaetz  deseelben/* 
1S45).  At  the  same  time  that  the  face  increaF«es  in  bulk,  the  lower  part  of 
the  forehead  is  brought  forw^ard  hj  elongation  of  the  anterior  cranial  fossa, 
aad  on  the  approach  of  adult  age,  cspedally  in  the  male»  it  becomes  still  more 
prominent  by  the  expansion  of  the  frontal  flinusea.  The  face  becomes  elongated 
in  the  progress  of  growth,  partly  by  increased  height  of  the  nasal  foeses  and 
ftdjaeent  air-sinuses,  partly  by  the  growth  of  the  teeth  and  the  enlargement  of 
the  alveolar  arches  of  the  jaws.  In  old  age  the  proportion  of  the  face  to  the 
cranium  is  diminished  by  the  loss  of  the  teeth  and  absorption  of  the  alveolar 
poftions  of  the  jaws.  In  consequence  of  this  the  upper  jaw  retreats,  while  in  the 
lower  jaw  the  same  cause  gives,  especially  when  the  mouth  ia  closed,  a  greater 
•eeming  prominence  to  the  chin. 

U.  Sexu&l  DifTerenoea. — ^The  female  skull  is,  in  general*  smaller,  lightert 
mad  fflnoother  than  that  of  the  male  ;  the  muscular  impressions  are  not  m  strongly 
marked,  the  maj?toid  processes  and  the  superciliary  ndges  are  less  prominent,  and 
the  frontal  sinuses  lees  developed.  The  cranial  cajwicity  is  lam,  on  the  average, 
by  one'tenth,  than  that  of  the  male  in  the  same  race,  and  the  frontal  and 
occipital  regions  are  less  capacious  in  proportion  to  the  parietal  (Huschke),  The 
face  ia  smaller  in  proportion  to  the  cranium,  the  zygomatic  arches  slender,  and 
the  xawB  narrower  and  less  prominent.  The  female  skull  resembles  the  young 
fknU  more  than  that  of  the  adtdt  male  ;  but  it  most  also  be  admitted  that  it  ia 
oftezi  impoeaible  to  determine  the  sex  by  the  appeaiBnce  or  form  of  a  Bkiill« 
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HI,  Bace  IMfferences,  their  Measurement  and  Classlflcation,  CTranio- 
ia«tpy* — ^Th©  determination  and  measmiement  of  the  differences  in  f onn  presented 
bj  the  akull  in  the  various  rocea  of  irmnkiiLd  have  in  recent  years  engaged  the 
attention  of  tniuij  anatomists  in  thia  and  other  conntriest  &n(i  a  system  of 
craniometrj  has  been  developed,  by  means  of  which  the  nature  and  degree  of 
these  differences  can  be  predaelj  stated  and  formnlated.  This  sjstem  is  in  its 
pdndpl^  now  generally  followed,  but  there  is  atUl  much  difference  of  opinion 
88  to  many  of  the  details,  especially  as  to  the  best  modes  of  taking  several  of  tli8 
me&snrementa,  and  a  greater  uniformity  amongst  ob%rvers  in  this  respect  is 
moch  to  be  desired,  In  the  brief  sketch  here  given  the  methods  of  measure- 
ment and  classification  recommended  are  tho^e  used  by  Professor  Flower,  as 
explained  by  him  in  the  Hnnterian  Lectures  during  the  years  1877  to  1880,  and 
published  in  the  "  C^talogne  of  tho  Museum  of  the  Royal  CoUege  of  Suigieons,*' 
part  i,  1879,  from  which  also  most  of  the  examples  cited  have  been  taken  ;  the 
measurements  of  the  Andamanese  skulls  aro  from  a  sepamte  memoir  by  the  same 
author  in  the  "  Journal  of  the  Anthropological  Institute/*  1879.  For  further 
information  the  reader  is  refened  to  Topinard^  *'  Anthropologie,'*  Paris,  1876, 
and  espociaily  Broca  '*  Instructions  croniologiques  et  craniometriqnes/'  Paris,  1875. 

Tim  first  place  in  importance  is  neo^sarily  occupied  by  the  capacity  of  the 
craDium,  as  affording  the  most  convenient  indication  of  the  development  of  the 
brain.  This  ia  aaoertained  by  filling  the  cranial  cavity  through  the  foramen 
magnum T  the  other  apertures  having  previously  been  stopped^  with  some  small* 
gndined  substance,  mustard  seed  has  been  found  to  give  the  most  accurate  and 
constant  results,  and  then  measuring  the  quantity  contained  in  a  properly 
graduated  vessel,  precautions  being  taken  to  ensure  an  equal  pressure  in  both 
operations.  The  capacity  of  tlio  normal  human  cranium  varies  from  1000  to 
1800  cubic  centimeters  (about  60  to  1 10  cubic  inches),  with  an  average  in  all  raoei 
of  1400  cubic  centimeters  {Bi>  cubic  inches).  Skulls  with  a  capacity  of  &om  1350 
to  liBO  oubio  centimeters  are  placed  in  a  middle  group  and  termed  mesocephalic, 
those  exceeding  1150  cubio  centimeters  in  capacity  aro  megaoephalic,  and  those 
below  1350  cubic  centiineterg  are  microcephalic.  The  foUowing  examples  ate  of 
males  only  ;  the  figures  in  brackets  after  the  names  indicate  the  number  of  skuUa 
ezaminedj  and  of  which  the  averago  is  takcn« 

CraiLi^  Capftcitf .                                                       CUb.  ccntim.  Cab.  induii 

Eskimo  (17)     . 1640  943 

Euglish  (24,  mostly  of  lowest  daaa)      •        .  l&ll  92*2 

C3hinese(16) 1424  86*9 

African  Negroes  (2e) 138S  84'7 

Kativo  Australians  (32) 1298  79*2 

Andaman  Monders  (1 1 )        .         .         •         .  1244  73*9 

Before  proceeding  to  the  consideration  of  the  linear  measurement^  \ 
necesaary  to  refer  to  certain  definite  points  on  the  surface  of  the  skull 
which  such  measurements  are  taken,  or  which  have  a  particular  importanoe 
as  presenting  varictiGS  of  more  or  less  frequent  occurrence,  and  to  which 
Bpedal  names  have  been  given,  for  the  most  part  by  Broca,  not  of  ordinary 
use  in  descriptive  anatomy.    The  most  important  of  these  are  : — 

Alrrdar  point  (fig.  66,  A).— The  centre  of  the  anterior  margin  of  the  upper 
alveolar  arch, 

Subnoital  or  «pinal  point  (S).— The  middle  of  the  inferior  border  of  the  anterior 
nasal  aperture  at  the  base  of  the  nasal  spine. 

^oium  or  tujmI  point  (N). — The  middle  of  the  nago-frontal  suture. 

Ophrjfpn  or  mipraitrhlial  point  (Op). — The  middle  of  the  supraorljital  line, 
which,  drawn  across  the  narrowest  pfirt  of  the  forehead,  separates  the  face  from 
the  cnmium, 

Brtgmu  (Bg). — ^The  point  of  janction  of  the  coronal  and  sagittal  sutures, 

Ohf'lioH.  (Ob). — The  region  situated  between  the  two  parii'tal  foramina  whert  { 
the  sagittal  suture  is  more  simple  than  ehtewherei  and  where  its  closuie  generally  { 
oommeuces. 

lambda  (L). — ^The  point  of  junction  of  the  fsagittftl  and  lambdoid  euinzef. 
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Oe^ipital  point  (O)* — ^The  point  of  the  occiput  in  the  mesiol  plane  most  re- 
moved &0(m  the  Pphiyon* 
Iwiem  (I). — The  ezteroal  occipital  protuberance, 

OjnHhion. — ^The  middle  of  the  posterior  margin  of  the  forxmcn  magnniiL 
.BtuifiH  (B). — Thit*  middle  of  the  anterior  margin  of  the  foramen  magnxun, 
Pitrwn  {Vt,), — The  regioiit  near  the  anterior  part  of  the  temporal  fossa,  where 
the  gztst  wing  of  the  sphenoid,  the  squamous,  the  parietal  jmd  the  frontal 


^?i 


Op. 


V 


lOf 


^-N^^J 


))■ 


Fig*  66. — SlI»B  TT^W  0?  SKCUi  OF  A  MALB   AUSTRALIAK,     (After  Flowor.) 

A,  alf^olar  iwint ;  S,  stibnasal  poiDt ;  N,  nosion  ;  Op,  opliryoa  ;  Bg,  bnagma ;  Ob, 
\  oUSion  ;  L,  lambda  ;  O,  occipital  point;  I,  inion  \  B,  bosian ;  l\  ptcrion  ;  Si,  Beepbanioa  { 

i»  asterion  ;  Op  0,  length  of  cramum ;  B  N,  baHiimsal  kngth ;  B  A,  b&sialYeolor  ieugib ; 
I  K  8^  aanl  height. 


I  approach  each  other,  the  eicact  disposition,  however,  Tarying-  in  different 

[  indiTidnalB.    In  the  most  common  condition  the  parietal  and  great  wing  of  the 

I  ifihienoid  meet  and  form  a   short  horizontal  flutore  (p.  ttS),  but  it  ^metimed 

i  happens  that  these  two  bones  arc  separated  by  the  junction  of  the  frontal  and 

>  iq[iuuiioiis,  giving  rise  to  a  yertical  f lonto-temporal  suture,  nsuall j  continiung-  the 

:  line  of  the  coronal  suture.    The  latter  form  ia  especially  frequent  in  jfonie  of  the 

lower  Eaoes  of  mankind,  and  is  the  usual  condition  in  the  goiilla  and  chimpanzee. 

Theie  is  ofiea  a  maanH  Wormian  bone  in  this  situation,  eplptcric  hmie  of  Flower, 

and  maztj  caaes  of  the  occurrence  of  a  froutO'temporal  suture  are  attributable  to 

the  imion  of  this  piece  of  bone  with  the  aquamoui*  or  frontaL 

8tephanim  (St.). — ^The  point  where  the  coronal  suture  crosses  the  temporal 
line. 

JHrrum  (Ajl). — The  point  where  the  lamhdoid^  parieto-mastoid  and  oooiptto- 
mutoid  sutures  meet,  ^\^lcn  a  separate  interparietal  bone  is  present  the  suture 
diriding*  it  from  the  aupraoccipital  runa  transveraelj  from  asterion  to  aaterion, 
whi^  will  in  that  case  be  the  meeting  point  of  four  FUturea. 
Amricul^r point. — The  centre  of  the  orifice  of  the  e:£temal  auditory  meatus. 
Ito  chief  measurements  of  the  cranium  are  the  circumference,  the  length, 
breadth,  and  height.  Of  these  the  first  is  stated  absolutely,  while  the  others  are 
opueewd  relatiTely,  f>.f  the  proportion  of  the  breadth  and  height  respectively  to 
the  lengfth,  such  mode  of  expression  being  known  as  an  indox^ 
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Tte  circuroference  (horizontal)  is  taken  in  a  pltrno  passing  anteriorly  iHioogli 
til©  ophryon,  and  posterioriy  through  the  occipitiil  point  (fig^.  CC,  Op  O),  Tliij 
may  exceed  to  a  slight  degree  550  niiHimetcrg  (2L7  inches)  or  it  may  be  os  low 
asiSOnun,  (17 J  inches).  For  comparison  of  the  relative  development  of  the 
anterior  and  posterior  portions  of  the  cmninm,  the  preauricular  pari  of  the 
oircmnferencG  i^  divided  from  the  postauricular  part  by  a  line  on  each  side 
piisping^  from  the  auricular  point  to  the  bregma  {atwicidchhrcgmatic  lifwy. 

The  length  of  the  cranium  h  measured  from  the  ophryon  to  the  occipital  point 
{fig,  66,  0/j  O),  and  this  is  made  the  standard  =  10(>,  The  breadth  i^,  in  the 
eatampleB  given  below,  always  the  greatest  interparietal  brea'!th,  but  many 
jmthropologusts,  with  probably  more  reason,  take  the  greatest  breadth  of  the 
cranium  above  the  level  of  the  zygoma,  whether  it  be  over  the  parietals  or 

sqnamons ;  the  proportion  of  this  to  the  length  is  calculated^    ^  _     _^  ■■  — '  and 

iengtli, 

the  result  h  the  indtr  pf  bt'taith  or  the  crphalie  indcir,  SknllB  with  a  breadth- 
index  above  SO  are  brachycophalic,  from  75  to  80  mcsaticephalio,  and  below  76 
dolichocephalic.  This  character  esbiblta  a  very  wide  range  of  variation,  it  thete- 
lor©  early  attracted  attention,  and  upon  it  Retziua  founded  a  primary  dajwffina* 
tion  of  akuHs  ;  its  value,  however,  in  this  respect  is  not  so  great  as  was  gnprpoaed, 
Binoe  the  extremes  of  doUchooephaly  and  of  brtuihycephaly  are  met  with  in  races 
thftt  are  ehown  otherwise  to  be  nearly  allied.  The  height  is  measured  from  the 
baaioii  to  the  bregma,  aad  the  proportion  of  this  to  the  length,  calculated  in  the 
eame  way,  is  the  indew  of  hti^ht.  It  i&  subject  to  leas  variation  than  the  breadth- 
index  \  in  Fome  cases,  e^pccmlly  in  doUchoocphalic  fikulla,  it  exccediti  bat  moK 
frequently  it  falls  below  that  index. 

BrtadtH-      Hcight- 

Mongolians  of  Siberia  and  Central  Aiia    .  88  73 

Andaman  Manders      .         ,         »         .    •  6St  77 

Chinese 79  75 

EngUsh 76  71 

Native  Australian 71  71 

Fiji  Ifilandera 6G  74 

For  a  more  accurate  determination  of  the  form  of  the  craniam  other  measnr^ 
mcnta  aro  taken,  such  as  the  transverse  circumference,  passing  through  the 
auricular  point  on  each  eide  and  the  bregma  above ;  the  longitudinal  arc  from 
the  nasion  to  the  opisthioUf  with  its  «uMi virions  into  fronts  1,  parietal  and 
occipital  arcs  j  transverse  arcs  from  the  posterior  root  of  the  zygoma  immediately 
above  the  auiicular  point  of  the  one  eide  to  the  other,  across  the  most  prominent 
parts  of  the  frontal,  parietal,  and  oocipital  bones  respectivcl}'.  The  antero- 
posterior curve  of  the  roof  may  also  be  indicated  by  a  eeries  of  radii  from  the 
baaion  to  the  centre  of  the  frontal  bone^  the  bregma^  the  vertex  and  the  lambda. 
Other  features  again  are  not  capable  of  being  expressed  in  terms  of  direct 
measurement,  and  must  be  descril)od  in  each  case  ;  for  example,  the  form  of  the 
transverse  arch  of  the  cranium,  which  in  the  best  shaped  pJcuUs  is  foil  and 
xonndedf  whilst  in  some  races,  notably  in  the  Australian,  the  line  of  the 
sagittal  suture  is  elevated,  and  the  snrface  on  each  aide  flattened  or  even  some^ 
what  depressed,  making  the  calvaria  roof -shaped  ;  and  this  condition,  combined 
with  great  prominence  of  the  parietal  eminences  or  of  the  temporal  lines,  givot 
the  skull,  when  viewed  from  behind^  a  markedly  pentagonal  figure.  The  degree 
of  eompllcation  and  fusion  of  the  sutures^  the  amount  of  projection  of  tlie 
glabella  and  of  the  iniou,  and  other  variable  points,  may  be  stated  according  to 
tables  furnished  by  Broca  in  the  work  above  referred  to. 

The  situation  and  direction  of  the  foramen  magnum  differ  greatly,  as  was 
pointed  out  by  Daubenton,  in  man  and  the  lower  animals,  in  connection  witk 
the  altered  position  of  the  axis  of  the  head  in  relation  to  that  of  the  yertebnl 
column.  In  mim  the  foramen  is  placed  in  or  near  the  centre  of  the  boae  of  the 
Bknll,  and  its  plane  looks  mainly  do^^'n wards,  in  quadrupeds  it  is  placed  on  tlie 
posterior  enrface  of  the  skull  and  looks  backwards,  while  in  the  anthropoid 
Ap3i  it  is  intermediate  in  position  and  direction^    But  even  in  hanum  akaQa 
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dmilar  differences  ooonr,  thongh  mach  less  in  degrree.  In  the  Eoxopean  the 
plane  of  the  foramen  is  inclined  npwards  anteriorly,  in  the  Anstralian  and  Negro 
it  is  horixontal  or  even  inclined  slightly  npwards  posteriorly.  The  degree  of 
inclination  requires  for  its  determination  a  special  "occipital  goniometer" 
designed  by  Broca. 

In  the  skeleton  of  the  face  the  most  striking  differences  are  met  with  in  the 
8128  of  the  jaws  and  the  extent  to  which  they  project  forwards.  The  hnman 
skoll,  in  comparison  with  that  of  the  lower  animals,  is  especially  distingmshod 
by  the  great  expansion  of  its  cranial  portion  and  the  relatiyely  small  develop- 
ment of  the  face,  the  latter  being  extended  yertically  instead  of  horizontally, 
and  thns  brooght  downwards  nnder  the  fore  part  of  the  cranium.  '  A  marked 
prominence  of  the  jaws  oonstitates,  therefore,  an  approach  to  the  animal  type  of 
skull,  and  is  to  be  regarded  as  a  character  of  inferiority,  particularly  when  it  is 
accompanied,  as  is  often  the  case,  by  a  low  and  receding  forehead.  The  degree 
of  projection  of  the  jaws  beyond  l^e  cranium  is  usually  measured  by  the  faciid 
angle^  originally  deigned  by  Camper,  but  since  yariously  modified  by  different 
anatomists.  The  most  serviceable  form  of  the  facial  angle  is  that  included 
between  two  lines  meeting  at  the  alveolar  point,  the  one  passing  through  the 
ophryon  and  the  other  through  the  auricular  point,  the  ophryo^lreolo-auricular 
angle.  The  character  is  also  estimated  more  conyeniently,  and  with  greater 
accuracy,  by  the  method  of  Professor  Flower,  who  compares  the  basialyeolar 
length  (fig.  66,  BA)  with  the  basinasal  length  (BN)  =  100,  the  result  giving  the 
gnathic  or  alrtolar  index ;  skulls  with  a  gnathic  index  below  98  are  orthognathons, 
from  98  to  103  mesognathous,  and  above  103  prognathous. 

Oimthic  Index. 
•RwgliaTi        .         .         •         ,     .  96 

Chinese  ....  99 

Eskimo       .        .        .        •    .        101 

Fijian 103 

Native  Australian   .        .        .        104 

In  tiie  osseous  framework  of  the  nose,  and  in  the  form  of  th^  anterior  nasal 
aperture,  variations  are  to  be  recognised  corresponding  to  the  external  conforma- 
tion of  that  feature.  Of  these,  the  height  and  width  are  capable  of 
exact  measurement,  and  the  relation  between  the  two,  expressed  by  the  '(lasal 
index  of  Broca,  becomes  a  character  of  considerable  importance,  llie  height  is 
measured  from  the  nasion  to  the  subnasal  point  (fig.  66,  NS),  the  width  is  the 
greatest  transverse  diameter  of  the  anterior  nasal  aperture,  and  the  calculated 
proportion  of  this  to  the  height  =  100,  is  the  index.  With  a  nasal  index  below 
48  a  skull  is  leptorhine,  from  48  to  53  mesorhine,  above  53  platyrhine. 

Nasal  Index. 

Eskimo 44 

English 46 

Chinese 50 

Native  Anstralian         •        .    .        57 

Tlie  form  of  the  orbit  also  varies,  but  is  a  less  significant  character  than  that 
of  the  nose.  The  orbital  index  is  the  ratio  of  the  vertical  height  of  the  base  of 
the  orbit  to  the  transverse  width  =  100 ;  if  above  89  it  is  megaseme,  between  89 
and  84  mesoseme,  and  below  84  microseme. 


Andaman  Islander    . 

Chinese 

English 

Native  Australian 

Guanches  of  Teneriffe 


Orbital  Index. 
91 
90 
88 
81 
80 


For  an  account  of  the  variations  in  the  form  of  the  palate  and  of  the  mandible, 
M  nell  as  of  the  naso-malar  angle  of  Flower,  by  which  the  degree  of  forward 
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projectioa  of  the  loiilar  bonea  id  estiinated,  ond  several  other  me&snremeiLts  of 
the  face  skeleton,  reference  must  be  made  to  the  epeoial  treatiBea* 

(Oa  the  foregoing'  subject  consult ,  in  addition  to  the  worka  of  Camper^  Cuvict, 
Blumenhach,  Lawrence,  Carpenter,  and  those  quoted  above,  the  following : 
viz.,  Txansl  of  tbc  3Iemoir  of  Retzius  in  the  Brit,  and  For.  Med.  Chir»  Rev.  1860 ; 
Owen,  in  Tmns.  ZooL  Soc,  voL  iv.,  1851  ;  Busk's  papers  in  Trans.  EthnoL  Soo. 
Lond-  vol.  L,  1861,  and  Joum.  of  Anthrop.  Liet.,  voL  iii, ;  Hnxley's  Lect.  *'  Mans 
Place  in  Nature/'  and  in  Joum,  of  Anat^  and  PhyaioL,  vols.  i.  and  it ;  Thumain 
and  Barnard  Davis,  "  Crania  Britannica,"  and  B.  Davis,  **  Thesaurus  Craniomm,** 
18157  ;  Cleland  in  Pbiloa.  Trans..  1S69  ;  Vircbow,  "  Development  of  the  Cranial 
Basis/'  1857,  and  in  Germ.  Quart  Mag*  Nov.  1871  ;  Huachke,  Schadel,  Him,  nnd 
8eele^  &c,,  1854;  Lucae,  Zuj  Morphol.  der  Rasaenschadel,  1861-04;  do  Quatre* 
fagea  and  Hamy,  *'  Crania  Ethnica/'  1873-81). 

IV.  Irregtilfljltles  of  Form.— The  most  frequent  irregularity  in  the  form  of 
the  skull  is  want  of  By mme try.  This  sometimes  occurs  in  a  marked  degree^  and 
there  is  probably  no  skull  perfectly  symmetrical.  The  condition  which  hu 
been  observed  to  co-exist  most  frequently  with  irregular  forms  of  skull  is  it^/ws- 
t&ti*i  or  premature  obliteration  of  certain  of  the  sutures.  The  cranial  bones 
inorea^  in  sijse  principally  at  their  mar^^ins  ;  and  when  a  suture  is  prematozely 
obliterated  the  gro'^v'tli  of  tlie  skull  in  the  direction  at  right  angles  to  the  line  of 
gntnre  may  be  supposed  to  be  checked,  and  increased  growth  in  other 
may  take  place  to  supply  the  defect.  Thus  the  condition  known  as  neap, 
is  found  aasociatod  with  absence  of  the  sagittal  suture,  where,  the 
growth  being  prevented,  a  great  increase  takes  place  in,  the  vertical,  and  especially 
the  longitudinal  directions,  giving  the  vault  of  the  ekull  a  boat-like  form.  Th« 
oblique  deformity  ot  phiffioetphaltf  al.«o  is  met  with  in  connection  with  prematurd 
fuBion  of  one  hall  of  the  coronal  or  lombdoid  suture,  but  independently  of  this  a 
precisely  similar  deformity  may  be  induced  by  rickets,  wry-neck,  or  external 
pressure.  (See  Huxley,  ?w.  cH.;  Virchow,  *'  Gesammelte  Abhandlungen/'  1856  ;  J* 
Barnard  Davis, "  On  Synostotic  Crania,''  1865  ;  W.  Tnrncr  in  Nat.  Hibt.  Kev»,  1864.) 
Another  series  of  irregular  forms  of  skull  is  that  produced  by  pressure  artifcially 
applied  in  early  Efe,  and  is  beat  exemplified  from  among  those  American  triheft 
who  compress  the  heads  of  their  children  by  means  of  an  apparatus  of  hoards  mid 
bandages  :  it  is  also  illustrated  in  a  fJightet  de^ee  by  individual  instvioea  in 
which  undue  pressure  has  been  employed  unintentionally.  (Gosse,  **  Essai  ear  Iss 
Defonnations  artificiellea  da  Crane/*  18n5.)  Posthumous  distortions  likewise 
occur  in  long-buried  skulls,  subjected  to  the  combined  in^uence  of  pressure  and 
moisture.    (Wilson,  '*  PreMstorio  Annals  of  Scotland,") 
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The  tipper  limb  consists  of  the  shoulder,  the  arm,  hrachlum^  the  fore- 
arm, aiiiihracMum,  and  the  hand,  mamts.  The  ttooes  of  the  shoulder 
are  the  clavicle  and  scapula,  which  together  iv:>nn  the  pectoral  arch  or 
ahoulder  girdk  ;  in  the  arm  is  tlie  liumerus  ;  in  the  loreanu  are  the 
radius  and  nlna  j  and  in  the  hand  three  groups  of  bones,  viz.,  the  caipmf, 
metacarpuBy  and  phalanges. 


'X'HJS    CLMlYIUIM, 


Tlie  clavicle  or  collar-bone  extends  outwards  and  backwards,  from 
smnmit  of  the  Bt^mnni  to  the  acromion  process  of  the  scapula,  and  con- 
nects the  upper  hmb  with  the  trunk.  It  is  curved  like  an  italic/,*  the 
internal  cuitc  has  its  convexity  directed  forwards,  and  extends  over  two- 
thirds  of  the  length  of  the  bone ;  the  outer  cur\'e  is  concave  forwardB, 
CM^'-^'^'txinding  to  the  hollow  between  the  chest  and  shoulder. 

"lavicle  is  broad  towards  its  scapular  end^  being  compressed  from 
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above  downirarda,  but  in  the  extent  of  its  inner  curve  it  is  more  or  less 
prismatic  or  cylindrical.  In  its  deseription,  four  surfaces  may  be  dis- 
ilngaifihedp  together  with  the  two  extremities* 

Wim^  ^' — Turn  UOJTT  CLATI* 

(A.T.)     i 

A,  frcai  »boTO  ;  B»  &om 
telov. 

1«  slenifti  iod ;  2,AC]P0tEiial 
CBd  ;  ST,  ha^  for  urtlcaLk* 
tioB  wHii  ike  ■cromioa ; 
S,  grooTo  on  the  lower 
for  ihe  KubclAvias 
;  i,  cDn'id  tubercle 
tiapezoid  line ;  5,  nragh 
lor  iht  uttafthm^nt  of 

or  riioiBboid  lig&aieut ;  6,  impresBion  of  tlM  pectornlis  major ;  7$  that 
of  ihtdelloid  mniolSi 

Tha  supmor  swfa^e  is  broadest  in  its  outer  part ;  it  is  principally  snb- 
CQlaiieoiiSy  but  near  the  inner  extremity  presi^nts  a  sHght  roughness, 
suirktng  the  clavicular  attachment  of  the  stemo-eleido-mastoid  mnscle* 
The  ankriar  stirface  opposite  the  outer  curve  is  rcductd  to  a  mere  rongh 
bofder,  from  which  the  deltoid  muscle  takes  origin,  but  in  the  inner  half 
of  iia  Client  is  broadened  out  into  an  uneven  space  more  or  less  distinctly 
■  from  the  inferior  surface,  and  giving  attachment  to  the  pecto- 
major  muscle.  The  jwaterwr  surface  is  broadest  at  the  inner  ex- 
-►th  m  the  whole  extent  of  the  internal  eurvature;  but 
i.  '  xlrcniity  it  forms  a  thick  border  whieli  gives  attiich- 

tbe  trajiezius  muscle.     About  the  middle  of  this  surface  m  the 
of  a  small  canal  for  the  medullary  artery,  directed  outwards. 
inferior  Burfacc^  at  the  sterna!  end,  is  a  rough  impression  for  the 
'  the  costo-cla^icular  ligament ;  more  extenially  is  a  gr(X)ve, 
the  middle  third  of  the  bone,  in  which  the  siibclaviuB 

,3rted;  beyond  this,  projecting  on  the  posterior  border  at 

iction  of  the  miadle  and  outer  thirds,  is  a  bmad  tul>ercle,  conoid 
to  which  the  c^.moid  th^iston  of  the  coraco-clavicnlar  li^^ment 
atlaohed^  and  from  wdiich  the  rough,  generally  raised,  fra/ffizoul  Iine^ 
[for  the  ttapezoid  part  of  the  some  ligament,  is  directed  outwards  and  for- 
timda towards  the  cud  of  the  bone, 

'/  is  the  thickest  part  of  the  clavicle.  It  presents  a 
lar  concavo-convex  surface,  with  its  most  prominent 
dirtcU»d  ilownwards  and  backwartls.  Tlwj  scapular  end  is  broad 
FSft^  and  articulates  by  a  gmall  oval  suiface  with  the  ticromion. 
The  interior  of  the  clavicle  crmtaina  coarse  cancellated  tissue  in 
ita  whole  extent.  Towards  the  middle  the  spaces  sometimes  widen  out, 
and  unite  bo  as  to  form  an  irregular  medullary  cavity, 

Tlie  clavicle  is  Buhcntaiieous  to  a  greater  or  less  extent  in  its  whole 

Djrth  :  the  racist  prominent  [lart  is  about  the  centre^  corresponding  to 

iiit^rmascular  intervals,  alx)ve    between   the  Btcmo-mastoid  and 

ilm,  and  below  l>etween  the  pectoralifl  major  and  deltoid  (snpra' 

mfrmbwituiar  fosm).    The  outer  extremity  is  a  little  higher  than 

flurfacc  of  the  acromiim  against  which  it  fits,  and  forms  a 

on  the  upper  part  of  the  shoulder. 
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BCAPUUU 

The  flcapolft  is  placed  upon  the  upper  and  back  part  of  the  thorez, 
and  forms  the  posterior  port  of  the  shonlder-girdle.  It  is  not  attached 
directly  to  the  tronk,  but  is  articnlated  with  the  outer  end  of  the  dayide, 
and  from  it  is  suspended  the  humerus  in  the  shoulder-joint 

It  consists  of  a  triangular  blade  or  body^  supporting  two  lane 
processes.  The  sur&ces  of  the  body  are  anterior  and  posterior ;  the 
borders  superior,  internal  or  vertebraly  and  external  or  axUlaiy  ;  the 
angles  superior,  inferior,  and  external ;  the  last,  being  the  thickest  part 


Fig  68  a. 


Fig.  68  6. 


Fig.  68  a.—BioHT  Scapula  trox  BEHnn>.    (A.T.)    \ 

1,  head  and  glenoid  cayity  ;  2,  saperior  angle ;  3,  inferior  angle  ;  4,  spine  ;  4,  at  tiM 
iMse,  triangolar  smooth  vxdACt  of  the  spine  ;  5,  acromion  ;  6,  coracoid  process  ;  7,  sopm- 
spinous  fossa  :  7',  infraspinoos  fossa ;  1  to  2,  saperior  border ;  2  to  3,  vertebral  bor^ ; 
1  to  3,  axillary  border  ;  10,  oval  surface  of  origin  of  the  teres  major  muscle  ;  11,  oblique 
impression  for  the  teres  minor  muscle  ;  12,  the  rough  ridge  where  the  long  bead  of  the 
triceps  rises ;  13,  suprascapular  notch  ;  14,  neck,  below  the  great  scapular  notch, 

F7g.  68  &.— RianT  scapula  from  beforb.     (A.T.)    ) 

1,  5,  6,  and  13,  as  in  fig.  68  a  ;  5'  articular  facet  on  the  acromion  for  the  daricle ;  8, 
subscapular  fossa  ;  9,  9^,  surfaces  giving  attachment  to  the  upper  and  lower  parts  of  tha 
serratus  magnus  muscle. 

of  the  bone,  and  bearing  the  large  articular  sur&ce,  is  distinguished  as 
the  heady  and  is  suppoited  upon  a  neck.  The  processes  are  an  anterior, 
coracoid  process^  ana  a  posterior,  the  spiney  which  is  produced  into  ttie 
acromion. 

The  anterior  mrface  or  venter y  looking  also  considerably  inwards, 
presents  a  concavity,  the  subscapular  fossa,  occupied  by  the  subscapularis 
muscle,  and  marked  by  oblique  prominent  lines  conycrging  upwaras  and 
outwards^  which  giye  attachment  to  the  tendinous  intersections  of  that 
nuiflde.    S^arated  from  this  concayity,  are  two  smaller  flat  surfivDes; 
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}  in  front  of  the  supcriar  angle  and  anoUier  at  the  Inferior  an^Ie,  and 
these,  together  with  a  line  running  close  to  the  vertebral  border  and 
tmiting  them,  give  attachment  to  the  scrratiis  majsfnua  mnscle. 

The  posterior  surface  or  dorsum  is  divided  bj  the  spine  into  two 
nnequal  parts,  the  tipper  of  which  is  the  suj^raspinom  fossa^  the  lower 
is  the  infraspinous  fossa.  The  fiupraspinous  fossa  is  0€cuj)ied  by  the 
sapraspinatiis  muficle.  The  infraspinous  fossa,  much  the  lar^^cr,  presents 
in  the  middle  a  convexity  corres|>«>nding  to  the  confa\  ity  of  the  venter, 
and  outside  tliis  a  concavity  bounded  by  the  prominent  axillary  border. 
It  is  marked  near  the  inner  border  by  short  hues,  corresponding  to 
tcndinoiis  septa  of  the  infraspfoatus  moscle,  and  is  occupied  by  that 
mmcle  in  the  greater  part  of  its  extent.  Adjacent  to  the  axillary 
border,  in  its  middle  third,  is  a  narrow  interval  giving  attachment  to 
the  teres  minor  mnscle  j  and  beneath  this,  extending  over  the  inferior 
angle,  is  a  raised  oval  surface,  from  which  tlie  teres  major  arises. 
Tmse  spaces  are  separated  from  each  other  and  from  that  of  the  infra- 
spinatos  mnscle  by  lines  which  give  attachment  to  aponeurotic  septa. 

The  gpine  of  the  acapnia  is  a  massive  triangular  plate  of  bone  project- 
ing backwards  and  upwards  from  the  dorsuiiL  Commencing  at  tlie 
internal  border  near  its  upper  foarth,  it  extends  outwards  and  a  little 
upwards  to  the  middle  of  the  neck  of  the  scapula,  and  becoming  gradually 
elevated  towards  its  external  extremity,  it  turns  forwards  and  is  continued 
into  the  acromion  process.  The  upper  and  low^er  surfaces,  smi>oth  and 
concave,  form  part  respectively  of  the  supra-  and  infraspinous  fossaj. 
It  presents  two  unattached  borders,  the  more  prominent  of  which  is 
snbcataneons  and  arises  from  the  vertebral  border  of  the  bone  by  a 
gmooth,  flat,  triangular  surface,  over  which  tlie  tendon  of  the  inferior 
part  of  the  trapezius  mnscle  glides,  as  it  passes  to  be  inserted  into  a 
roDglL  thickening  beyond.  In  the  rest  of  its  extent  this  border  is 
rough,  broad,  and  serpentine,  giving  attachment  by  its  snperior  margin 
to  the  trapezius,  and  by  its  inferior  to  the  deltoid  muscle.  The 
external  border,  short,  smooth,  and  concave,  arises  near  the  neck  of 
the  scapula,  and  is  continuous  with  the  under  surface  of  the  acrumion, 
enclosing  tJie  ffrcat  scapular  notch  between  it  and  the  neck  of  the 
bone. 

The  acromion  process,  projecting  outwards  and  forwards  from  the 
ex^emity  of  the  spine  over  the  glenoid  c^^ity,  forms  the  summit  of  the 
shoulder*  It  is  an  expanded  process,  comiiressed  from  above  downwards. 
Its  snperior  surface,  rough  and  suhcntaneous,  is  continuous  w^ith  the 
prominent  border  of  the  spine  ;  its  inferior  surface,  smooth  and  concave, 
18  oontinnons  with  the  superior  surface  and  external  border  of  the  spine. 
On  its  internal  border  anteriorly  is  a  narrow  oval  surface  for  articulation 
with  the  clavicle. 

The  head  bears  the  articular  surface  for  the  humerus,  known  as  tho 
fflmoid  cavity.  This  is  a  slightly  concave  surface,  looking  outwartLs, 
forwards,  and  slightly  upwards.  It  is  pyriform  in  shape,  with  tho 
narrow  end  uppermost,  and  gently  incurved  in  front.  Its  rim  is  flat- 
tened, and  in  the  recent  state  1%  covered  by  a  fibrous  hand,  the  glenoid 
hgament,  which  deepens  its  concavity  ;  at  its  upper  extremity  is  a 
mall  mark  indicating  the  attachment  of  the  long  head  of  the  bicepa 
lande. 

The  nwi,  supporting  the  head,  is  most  distinct  posteriorly,  wdiere  it 
taam  with  the  spine  the  grmt  scapular  tiotck,  leadmg  from  the  supra- 
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Bpinons  to  tlio  infmspinons  fossa ;  its  position  is  also  marked  superiorly 
by  t\ni  notch  in  the  upper  border. 

The  coracoid  process^  thick,  strong,  and  hook-like,  rises  for  a  shoit 
distance  ahnost  vertically  from  the  upper  border  of  the  head,  and  then 
bending  at  a  right  angle,  is  directed  forwards  and  slightly  outwards. 
Its  suiKirior  HU]*fuce,  towards  the  base,  is  rough  and  uneven,  giving  origin 
Lo  the  coraco-clavicular  ligament ;  on  its  outer  border  is  attached  the 
conico-aci'oiniul  ligament,  at  its  extremity  the  coraco-brachialis  muscle 
and  short  head  of  the  biceps,  and  on  the  inner  edge  the  pectoralis  minor. 

Tluj  hordns  of  the  scapula  arc  three  in  number.  The  superior  bonier 
in  thti  Bhorlest ;  it  extends  from  the  superior  angle  out\s'aras  and  down- 
wiiixIm  to  the  comcoid  proccsss,  at  the  base  of  which  it  presents  a  rounded 
KUj)ram/pu/<tr  nolchy  wliich  is  converted  into  a  foramen  by  a  ligament  or 
occiiwioiially  by  a  sj>iculum  of  bone,  and  is  traversed  by  the  suprascapular 
norvo.  Th(»  axil  Ian/  border  is  the  thickest ;  at  the  upper  end,  below  the 
glenoid  cavity,  it  pivsents  a  strong  rough  mark,  above  an  inch  long,  to 
whicli  tho  long  houd  of  the  triceps  muscle  is  attached ;  and  below  this 
tlu'iv  i.M  usually  a  slight  groove,  where  the  dorsal  branch  of  the  sub- 
Mcapulur  artory  j^issos  hickwards;  on  the  ventral  aspect  of  this  edge  in 
i\\v  givator  paVt  of  its  length  is  a  marked  groove  in  which  a  considerable 
part  of  the  siibsoajnilaris  muscle  arises.  The  vertebral  border,  called 
also  tho  base,  is  the  longest  of  the  three,  and  is  divisible  into  three  parts, 
viz,,  a  short  one  opposite  the  triangular  surflice  of  origin  of  the  promi- 
lunt  boixlor  of  tho  spine,  and  the  portions  above  and  below  that  space, 
lK>th  of  which  incline  outwards  as  they  ivx>ede  from  the  spine.  The 
upper  i^irt  gives  attachment  to  the  levator  anguli  scapulae  muscle,  the 
miadlo  to  tho  rhomboideus  minor,  and  the  lower  to  the  rhomboidem 
nmior  musolo. 

The  KhIy  i^f  tho  scapula  is  in  givat  part  thin  and  translaoent,  and 
ivutaius  lii'ilo  oau\.vllaioil  tissue.  The  head,  the  coracoid  and  acromicm 
pivivsjios,  thc^  pivminoiit  Wrdor  of  the  spine,  and  the  thick  rib  along  the 
«.\illir>"  l\M\lor,  dorivo  thoir  grvator  thickness  and  strength  from,  in- 
or^\ii:i\\  c:v!okr..ss  of  tho  ivrnpao:  bony  substance  in  some  parts,  and 
fi\»!i:  oaiuvHaroJ  c  issue  in  o:hors.  Vascular  foramina  pierce  the  upper 
a:: J  lower  suitiuvs  of  :he  spine,  and  others  aro  to  be  iVund  on  the  anterior 
suvfiuv  v'f  t!u^  bono,  near  the  neck. 

Tr-.o  sulvu:a!u\nis  [\u::s  of  th-:  scapula  aro  tho  frv-?  I  order  of  the  spine 
ill  iu\ii\y  tho  whole  ot  i:s  Io::cth,  tho  1*4  ^vr  si:rf:ioe  of  the  acTC-mion,  and 
a  s!ii«'.l  [\iK  of  c!u'  vortibral  l\rxlor  in  ::s  ly-vvT  half:  th:  superior  and 
a\il!i'.ry  Io'aIo!^^  i\ro  ou:ii\\v  o.iKvoIod  by  tho  niusol-.s.  The  comcoid 
pAvs>  ; vv;,':-s  in  fivu:  Ivyond  :ho  o!vivio:o,  and  can  be  readily  felt 
i:i^i/..-  :!..'  :-.\i.l  of  tho  hv.ui;n:<,  bu:  oiir.  ce  seen  only  in  verv  thin 
^viN.;-.s.  W  =  :^  :'.o  i-.iiii  h;.;-^:::^  cy  :h:  <il.  :>.-:  5Ci-.T"/.i  o«:av:s  the  ribs 
rb:::!  :'v:  -i^fo;-  1  :».>  :ho  <^v;:::;:  i"■;I\^iiv^,  <i:ri:v::-:s':he  ii^rhih,  and  the 
iw:  cf  :h-:  >^':-^o  ;>  ..n  a  l-v.I  with  the  i:i:cr.-^I  K:^^^::i  :he  third  and 
:*.i::h  ■.•-.  i-sil  <y:u..<  ;  b:i:  i:  i^  :.>  lo  r::r-:u:';»:r^:-I  th:L:  the  1*:-^  changes 

THX  suxxsus. 

The  kvBcnu  or  arr^-lvr-?  ox:o!:i<  frr^:  :h:  <h. -.:'.:??  :o  rhe  elbov, 
where  ic  articulates  with  ccch  Niti-ts  «.:'  tho  rlr'.ur'ji.  I:  i<  •Ifviafole  into 
:he  tugmriar  nxtrtuultj^  inchiii::^  :hj  .-/f.^iV  '*"-'-''•  J^'*  ..'^'-'■•-  *J^i  *a«ri» 
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luberoiUMi  the  shaft;  and  the  inferior  extremiitj^  inclndiDg  the 
external  and  internal  condyles,  and  the  inferior  articular  surface.  In 
general  form  it  is  subcylmdrical  and  slightly  t^ted. 

Fi^,  CO. — ^EiGtfT  nuxutiTS  rsoM  bsfoke.     (A.  T.)     J  Fig,  69. 

1,  licad ;  2«  ^naU  ttiberosiij ;  3,  great  iubcroeitj ;  4, 

neck  ;  5^  bicipital  grooTo,  l£c  line  is  at  the  lerel 

■»-^Ucd  sargicftl  neck ;  6,  is  tier  edge  of  the  bicipital 

and  mark  of  attachment  of  the  latisaimiui  dorsi  und 

mnacles ;  7,  pectoral  ridge,  running  down  into 

Itold  impression ;  8,  spiral  groove  ;  &»  external, 

1  ftnpracoodylar  ridge  ;  10,    trochlear  articular 

,  G^it«Uiim  ;  12,  Internal  condjJc  \  13,  external 

14,  cotonold  Cosaa. 

The  sttjwrior  eitrernlttj  is  the  thickest  part  of 
the  bone.  The  head  ig  a  largo  hemispherical 
articular  elevation,  dh^ected  iawards,  upwards, 
mnd  badrwards.  The  necJc^  as  described  by  ana- 
lomiBt6»  is  the  ahort  portion  of  bone  which  Bup- 
|K>rts  the  head  ;  inferiorlj,  it  passes  into  the 
shaft ;  snperiorly,  it  is  a  mere  groove  Ijetween 
the  bead  and  tlie  pjeat  tuberosity.  The  ifreai 
iuberositf/  m  a  thick  projection,  continued  up- 
wards from  the  external  part  of  tlie  shaft,  and 
leaching  nearly  to  the  level  of  the  upper  margin 
4ii  the  head  ;  it  is  surmounted  by  three  flat  sar- 
jicee,  the  uppermost  of  which  gives  attachment  |  1 1 

to  the  gupraspinatua  muscle,  the  lowest  to  the 
Uteres  minor,  and  the  int«2rmediate  one  to  the 
jnfraspinatns  muscle.  Be{mrated  from  the  great 
tuberosity  by  the  commencement  of  the  bicipital 
groove  is  the  small  tahero.nti/,  oval  and  promi- 
it  looks  fom'ards  and  gives  attachment  to 
Lpnlaris  muscle. 

tie  shaft  or  bodi/,  thick  and  cylindrical  supe- 
[fiorly,  becomes  expanded  transversely  and  some- 
what three-sided  inferiorly.     It  is  divided  into 
anterior  and   posterior  faces  by  lateral   lines, 
htly  marked  in  the  upper  part,  but   more 
ent  in  the  lower,  where  they  pass  into 

supracondylar  ridges.      Superiorly  on    its 
anterior  aspect  is  the  hkipiUtl  groove^  so  named  ^  ttT 

""        lodging   the  long  tendon  of  the  biceps 

!e  :  this  groove,  commencing  between  the  tuberosities,  descends  with 
an  inclination  inwards,  and  is  Ixjunded  by  two  rough  ridges,  the  ex- 
ternal and  more  prominent  of  which,  pectoral  ridge,  gives  attachment  to 
the  pectorahs  major  muscle,  the  iutenial  to  the  latissimus  dorsi  and  teres 
Biajor.  Towards  the  middle  of  the  shaft,  on  ih^  inner  lateral  line,  is  a 
lough  linear  mark  where  the  coraco-bracliialis  muscle  is  inseited,  and 
lower  down  there  is  a  medullary  foramen  directed  downwards  into  the 
'interior  of  the  bone.  On  the  external  part  of  the  shaft.,  near  its  middle, 
in  a  line  anteriorly  with  the  pectoral  ridge,  is  a  large,  rough,  and  uneven 
RB&oey  of  a  triangukr  shape,  the  imprmmn  of  ttm  deUaid  mmck.    Below 
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this  the  ridge  is  continued  into  a  smooth  elevation  which,  descending  on 
the  front  of  the  shaft  to  the  inferior  extremity,  sexjarates  an  external 
flrom  an  internal  surface ;  while  at  the  sides  these  are  seprated  from  the 
flat  posterior  surface  liy  the  sifpracoiufi/Iar  ridges,  winch  descend,  the 
external  more  prominent  than  the  internal,  to  the  condyle  on  each  side. 
About  the  middle  of  the  shaft  externally,  a  broad 
Fig.  70.  depression,  the  jspiral  t;roov€f  winds  downwards  and 

forwards,  limitefl  above  by  the  deltoid  impression 
and  below  by  the  external  supracondylar  ridge,  and 
lodo^es  the  muaculo-spiral  nerve  and  the  superior 
profunda  vessels. 

Fig.  70.— Eight  flvimtus  frou  bbshtd.    (A.  T.)    J 

1,  S»  8,  &  10,  the  Basie  us  in  Fig.  69  ;  15,  Is  placed  aliofi 
tbe  okcranon  fossa. 


i^M 


The  inferior  e^xfremibj  U  much  enlarged  laterally^ 
flattened  from  before  backwards,  and  is  curved 
slightly  forwards.  Projecting  on  cither  side  are  the 
external  and  inknial  condi/ks  (the  epitondyle  and^ 
epifrochUa  of  Chanssier),  tlic  internal  of  which  if! 
much  more  prominent  than  the  external,  and  m 
shghtly  inclined  backwards.  The  infermr  ariicuhr 
mrjhce  is  divided  into  two  parts.  The  external 
part,  articulating  with  the  mdius;,  consists  of  a 
rouuded  eraineuce  dii^cted  forwards,  called  the 
cajntefinm,  and  a  groove  internal  to  it ;  it  does  not 
extend  to  the  posterior  surface.  TJie  internal  part, 
the  irochUa^  articulates  with  the  ulna,  and  extends 
completely  round  from  the  anterior  to  the  p<:»sterior 
surface  of  the  bone  ;  it  is  grooved  in  the  middle 
like  the  surface  of  a  pulley,  and  is  somewhat  broader 
behind  than  in  front ;  anteriorlyj  its  margins  are 
inclined  downwards  and  inwards  ;  posteriorly,  up- 
ivards  and  outwards,  so  that,  seen  from  behind, 
it  occupies  the  middle  part  of  the  boue.  Anteriorly/ 
the  internal  margin  of  the  trochlea  is  the  moi 
prominent,  and  forms  a  convexity  parallel  to  i 
groove  ;  posteriorly,  the  external  margin  is  slightly 
more  prominent.  Above  the  trochlea  posteriorly  is 
a  large  and  deep  pit,  tho  olecranon  fossa,  which 
^  receives  the  olecranon  process  of  the  ulna  in  ex- 

tension of  the  foreaiTu ;   and  altovc  it  anteriorly, 
separated  from  the  olecranon  fossa  only  by  a  tliin  lamina  of  bone,  is 
tho  much  Bumlhr  coronoid  fossa,  which  receives  the  coronoid  process  in 
flexion.     Above  the  capitellum  is  a  shallow  depression,  into  which  thfl^^ 
head  of  the  nvliiis  is  pressed  in  complete  flexioo.  ^M 

The  humeriig,  in  its  natural  position,  with  the  ami  hanging  by  the^' 
side,  has  a  slight  inclination  from  above  downwards  and  iuwsirds,  and  is 
also  in  a  condition  of  what  may  be  termed  strong  internal  rotation,  i>., 
the  Ho-called  anterior  surface  looks  very  much  inwards,  and  the  internal 
■*  I's  directed  more  backwards  than  inwards.     The  hone  is  almost 
7  covered  by  muscles ;  the  head  is  thickly  covered  by  tbc 
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ddtoidy  which  it  pushes  np,  and  thus  gives  ronndness  to  the  shoulder ; 
the  shaft  is  entirely  sorronnded ;  both  condyles  are  snbcataneons, 
the  internal  being  prominent,  whilst  the  appearance  of  the  external 
TBiies  as  the  forearm  is  moved.  When  the  elbow  is  bent  the  capiteUnm 
projects  nnder  its  mnscnlar  covering  and  forms  the  rounded  prominence 
outside  the  point  of  the  elbow. 

Varieties. — ^A  Bxnall  hook-like  process,  with  its  point  directed  downwazds,  is 
not  unfiequently  found  in  front  of  the  internal  condylar  ridge,  the  supraean' 
ij^rproccMi.  From  its  extremity,  a  fibrous  band,  giving  origin  to  the  pronator 
xadii  teres  muscle,  passes  to  the  internal  condyle,  and  throngh  the  arch  thus 
foRned  passes  the  median  nerye,  accompanied  frequently  by  the  brachial  arteiy, 
oar  by  a  large  branch  rising  from  it.  This  process  represents  a  portion  of  the 
bone  ynrilnwng  a  f onuncn  in  caznivorous  animals.  (See  Stmthers,  Edin.  Med. 
JoDzn.,  1848 ;  Omber,  **  Ganalis  snpracondyloideus  humeri,"  Mem.  de  l*Acad.  Imp. 
de  St  PetezBbuig,  1859,  p.  57.)  The  thin  plate  between  the  olecranon  and 
ooDonoid  foasse  ia  sometimes  perforated  {tupratroohUar  foramen). 

ZHB    XTIiNA. 

The  xkhuk  is  the  internal  of  the  two  bones  of  the  forearm.  It  is 
longer  than  the  radins  by  the  extent  of  the  olecranon  process.  It  is 
ii^ned  downwards  and  outwards  from  the  hmneros  in  such  a  direc- 
ti<m  that  a  straight  line  passing  from  the  great  tuberosity  of  the 
hmneros  downwards  through  the  capitellum  would  touch  the  lower  end 
of  the  ulna. 

The  ulna  articulates  with  the  humerus  and  the  radius :  in  the 
natural  skdeton  it  is  not  in  contact  with  the  carpal  bones,  being  ex- 
doded  from  the  wrist-joint  by  an  interarticular  fibro-cartilage. 

The  superiar  extremity  is  or  large  size,  and  presents  for  articulation 
with  the  humerus  a  lajrge  articular  sur&ce,  tne  great  sigmoid  cavity, 
which  looks  forwards  and  is  bounded  in  its  posterior  and  upper  part  by 
the  olecranon,  a  thick  process  continued  upwards  from  the  shafb,  and  in 
its  lower  part  by  the  coronoid  process,  wnich  projects  forwards.  The 
great  sigmoid  cavity  is  concave  from  above  downwards,  and  is  convex 
from  si&  to  side,  being  traversed  by  a  vertical  ridge.  The  part  external 
to  this  ridge  is  broad  and  convex  above,  while  the  part  internal  to  the 
ridge  is  broad  and  concave  below :  a  slight  constriction,  and  sometimes 
a  groove  of  division,  occurs  across  the  middle  of  the  cavity.  Continuous 
wtth  the  great  is  the  email  sigmoid  cavity,  a  small  articular  surface 
on  the  outer  side  of  the  base  of  the  coronoid  process,  concave  from 
before  backwards,  and  articulating  with  the  cylinorical  part  of  the  head 
of  the  radius.  Superiorly  the  olecranon  is  broad  and  uneven,  termi- 
natiiig  in  front  in  an  acute  process  or  beak,  which  overhangs  the  great 
Bigmoid  cavity,  and  which  in  extension  of  the  elbow  passes  into  the 
olecranon  fossa  of  the  humerus,  and  behind  in  a  rectangular  prominence 
or  iuberasiiy,  which  forms  the  point  of  the  elbow,  and  gives  attachment 
to  the  triceps  extensor  muscle.  The  posterior  smface  of  the  olecranon 
ii  nibcataneous  and  continuous  with  tiie  posterior  margin  of  the  shaft 
of  Oke  ulna.  The  extremity  of  the  coronoid  process  is  sharp  and 
imninent,  and  is  received  during  flexion  into  the  coronoid  fossa  of  the 
hmneros :  its  superior  surface  forms  part  of  the  surface  of  the  great 
sigmoid  cavity :  the  inferior  sur&ce  rises  gradually  from  the  anterior 
sorfiioe  of  the  bone,  and  is  covered  by  a  large  triangular  roughness  which 
gives  insertion  to  the  brachialis  anticus  miucle. 
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The  body  or  shaft  in  the  upper  three-fourths  of  its  extent  is  three- 
sided,  and  presents  a  slight  curve  with  the  convexity  l)ackwards,  but 
near  the  lower  extremity  it  is  slender,  and  more  cylindrical.  The 
anterior  si/rffue  is  grooved  in  the  npj^r  two-thirds,  where  the  flexor 
profundus  digitorum  musdc  takes  origin,  and  in  its  lower  end  bas  an 
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Fig.  71. — TttflHT   TTLVA    rSO¥   BVPO&l. 

Fig.  72, — BlGUT   CLSA   FROM  1»SBI1tD.      (A.T.)    t 

1,  point  or  beak  of  tho  olecranon  ;  2,  tuhcrodtf  of 
the  olecranon ;  3,  end  of  the  coronoid  ]>rocess ;  4, 
great  ingmoid  caTitj  ;  5,  Idser  eigtuctid  cATitf,  mi 
below  it  the  surface  for  tho  Kupioator  bnjTis  miude ; 
6,  extamal  or  intorosseoas  border  :  7,  lower  ex* 
tremity  or  bead  ;  8,  styloid  process  ;  9,  Tottghsarfue 
of  insertion  of  tho  bracLioiig  anticus  miivclc  ;  belov 
1 0 ,  the  oblique  line  marking  tbe  attachmoflt  of  tJie 
proniitor  quadnins  miude ;  11,  tri&ngobir  iiix&tt 
for  the  anconeus  muscle;  12,  inner  port  of  the 
|>ostcnor  Ettrfac&j  to  the  right  ol  wUicb  the  d^* 
prcssions  for  tho  e^xtensor  muscles  of  the  thumb 
occupy  the  posterior  sorface. 
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oblique  line  limiting  the  attachment  o\ 
pronator  quadrat  ns.  AVw>ve  the  miJilIti 
U  a  foramen  for  the  medullary  artcij. 
directed  upwai-ds.  The  internal  surface 
is  smooth  and  convex ;  in  the  upper  two^ 
thirds  giving  attachment  to  tlio  flexor 
profimdus  muscle,  in  the  lower  third  sub- 
entancous.  The  posterior  surface,  more 
imcven,  looks  outwards  and  backwards; 
mi  obliqne  rid^^e  descend  in  jj^  from  the 
hinder  end  of  tlic  small  sigmoid  cavity, 
limits  a  triangular  area,  wlucli  extcuus 
over  the  outer  side  of  the  olecranon  and 
gives  attachment  to  the  anconeus  muscle ; 
below  this  a  longitudinal  line  divides  the 
surface  into  an  inner  jwrtion,  smcMjth,  and 
covered  by  the  extensor  carpi  ulnaris,  and 
an  outer  part,  more  itTeguliU",  and  impressed  by  the  extensor  muscles 
of  the  thumb  and  index  fingers ;  in  front  of  the  surface  for  the  an- 
cononSi  and  immediately  l>elow  the  small  sigmoid  cavity,  is  a  triangular 
excavated  surface  occupied  by  the  origin  of  the  supinator  bre\is  muBcle, 
Of  the  threo  borders^  the  anterior  is  thick  and  rounded  ;  tl)e  pas- 
tertor  is  sinuously  curved,  smooth,  and  promineot  in  the  middle  third  : 
the  external  is  sharp,  and  gives  attachment  to  the  interosseous  liga- 
ment. 

The  inferior  extremity  presents  a  rounded  head,  from  the  inner  and 
back  part  of  which  a  short  cylindrical  eminence,  the  styloid  proce^^ 
projects  downwards,  ffiving  attachment  to  the  internal  lateral  ligament 
of  the  \iTist-joint.  The  heaif  bears  two  articular  snrfiices,  an  inferior, 
kidney -shaped  and  flattened,  \i\x:m  which  the  trianguJiir  fibro-cartilag« 
of  thn  wrist  plays  ;  and  a  lateral,  narrow  and  convex,  which  is  received 
into  the  sigmoid  cavity  of  the  radios.  The  head  and  the  styloid  process 
are  separated  posteriorly  .by  a  groove,  which  is  traversed  by  the  tendon 
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nsor  carpi  nlnaris  j  and  infcriorly  by  a  depression,  into  which 
I  trian^ilar  fibro-cartilage  is  inserted. 

The  ulna  is  placed  in  its  whole  length  under  the  skin  at  the  back  of 
The  subcntanoous  tract  comprises  the  triangular  surface 
back  of  the  olecranon,  the  posterior  border  of  the  shaft ,  which 
the  bottom  of  the  longitudinal  groove  between  the  flexor  and 
or  muscles,  and,  in  the  lower  third,  a  narrow  strip  of  the  interaal 
sor&ce  leading  down  to  the  styloid  process  ;  the  latter  projects  at  the 
inner  and  posterior  part  of  the  wrist. 


radius  is  the  external  of  the  two  bones  of  the  forearm,  and 

ids  from  the  humerus  to  the  carpus.     It  articulates  with  the 

ems,  the  ulna,  the  scaphoid,  and  the  semilunar  bones. 

The  mperior  txiremiiif^  or  head^  is  disc-shaped^  with  a  smooth  ver- 

acal  margin.     It  presents  on  its  summit  a  depression -»  which  articulates 

jWith  the  capitellum  of  the  humerus,  and  is  smToundcd  by  a  convex 

broadest  internally  where  it  ghdcs  upon  the  gioove  internal  to  the 

apatellum.      The  smooth,  short,  cylindrical  surface  of  the  vertical 

margin,  likewise  broadest  internally,  rotates  in  the  small  sigmoid  cavity 

tof  the  ulna,  and  within  the  orbicular  Hganieutt    The  head  is  supported 

a  constricted  portion^  named  the  ncd:. 

The  Bhafi  or  hodtj  is  6h;^htly  curved,  with  the  convexity  directed 

imtwards  and  backwards.    On  its  internal  aspect  superiorly,  where  it  is 

Dontinaous  with  the  neck,  is  the  hicipiial  tuber osity^  to  the  posterior  rough 

iiortion  of  which  is  attached  the  tendon  of  the  biceps  muscle.    Below 

Ihe  bicipital  tuberosity  the  shaft  presents  three  surfaces,  of  which  the 

eternal  is  only  indistinctly  marked  off  from  the  others  by  smooth, 

pimded  anterior  and  poskrior  borders,  while  the  anterior  and  posterior 

ffftces  are  separated  by  a  sharp,  prominent  infeiiml  barder^  which 

[yea  attachment  to  the  interosseous  membrane.    The  externa!  surface 

convex  transversely  as  well  as  longitudinally  ;  it  is  marked  near  the 

iniddle  by  a  rough  impression  about  one  inch  and  a  half  long,  which 

^ivea  insertion  to  the  pronator  radii  teres.    The  anterior  surfaa^  m 

Imiled  above  by  the  prominent  ohUque  line  of  the  radius,  running  from 

lower  part  of  the  tubercle  downwards  and  outwards  to  form  the 

interior  border ;  below  this  it  is  grooved  longitudintiUy  for  the  flexor 

iDgns  pollicis,  and  at  the  lower  end  it  is  expanded,  and  presents  a  flat 

ipression  for  the  insertion  of  the  pronator  quadratus  :  above  the 

iddle  is  the  foramen  for  the  medullary  artery,  directed  upwards  into 

bono.     The  posterior  surface  presents  slight  obUque  impressions  of 

le  extensor  muscles  of  the  thumb. 

The  I(H4?er  exfremitij  of  the  radius,  broad  and  thick,  presents  inferiorly 
large  surface,  which  articidates  with  the  cru^pus,  and  internally  a  email 
)iie,  which  articulates  with  the  ulna.     The  carpal  articular  surface, 
Ughtly  concave,  is  divided  by  a  line  into  a  qtiatkilateral  internal  part, 
articnlates  with  the  semilunar  bone,  and  a  triangular  external  part, 
articulates  with  the  scaphoid  bone.    The  ulnar  articular  surface 
d  at  a  right  angle  with  the  inferior  surface  ;  it  is  concave  from 
backwards,  forming  the  sigmoid  cavity ^  which  plays  over  the 

*  la  ftQftiomlcal  description  the  forearm  is  supposed  to  Ve  placed  in  eupliuitio]],  with 
jjlbe  thumb  dlrccUd  outwards  and  the  ^valm  of  the  kmd  looklug  forvvanLj, 
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ronnded  lower  end  of  the  iilna.  At  the  outer  part  of  the  inferior 
surface  the  styloid  process^  projects  downward,  stout  and  pyraniidal, 
giving  attachment  to  the  exteraal  lateral  ligament  of  the  wrist-joint, 
while  the  anterior  and  posterior  mar^ns  are  likewise  rough  and  pro- 
minent for  other  ligamcats.    On  its  external  and  posterior  aspects  the 

Fig.  73.  Fig.  Ti*  Fig.  73. — HiGHt  aaviits  frox  bkfoeb. 

Fig.   7^.-~Hl011T    RAMUS    FAOM   BEB|3f£»^    (A.T.)  J 

1,  head,  showing  the  hollow  above  for  the  humtrsi, 
anil  the  vertical  surface  surronntling  it  for  the  ulair 
arti<:alation  ;  2,  neck  ;  3,  tubercle  ;  4^  is  opptmtA 
to  the  oblique  lioe ;  5,  IhUtosbgous  ridge  ;  Um 
shaded  part  near  5  marks  the  slight  boUow  in  vfaicb 
the  flexor  longus  pollidB  muide  lies ;  6,  carptl 
articular  f^urface  ;  7,  stjloid  proceus ;  8,  tignuMd 
CAvity  of  the  nidiuii ;  9,  umrk  of  the  attftdnniBtit  o£ 
tiie  pronator  radii  teres  [  10  and  11,  oblique  im- 
prossioBR  of  the  cxten^^r  ossis  metacarpi  pollkls  and 
exteosor  prlmi  intern odii  poIUcis  ;  between  7  and 
6f  groorea  for  the  tendoiia  of  the  extenaor  miudei^ 

inferior  extremity  of  the  radins  is  marked 
10 -■  ^  by  grooves,  which  transmit  the  extensor 
tendons.  Thns,  on  the  external  border, 
is  a  flat  groove  directed  downwards  and 
forwards,  which  lodges  the  extensor  oesis 
metacarpi  and  extensor  primi  iiiteraodii 
pollicis  ;  and  on  the  posterior  surface  are 
three  grooves,  the  middle  one  of  whicli, 
oblique  and  narrow,  and  with  prominent 
borders,  lodges  the  extensor  secundi 
fcernodii  pollicis  ;  while  of  the  two  others, 
which  are  broad  and  shallow,  the  exten 
subdinded  bj  a  slight  mark,  gives  paaragf^ 
to  the  extensor  caqii  radial  is  longior  and 
brevior,  and  t!ie  internal  transmits  the 
extensor  communis  digitormn  and  extensor 
indicis,  Tramediately  above  the  first-mea- 
tioned  groove  on  the  outer  side  is  a  triangular  rough  mark,  into  which 
the  tendon  of  the  supinator  longns  is  inserted. 

The  radius  is  for  the  most  part  deeply  placed.  The  head  and  shaft 
are  entirely  covered  by  muscles  ;  at  the  lower  end  the  styloid  process 
comes  to  the  surface  between  the  tendons  of  the  extensor  muscles  of  the 
thumb,  and  forms  a  projection  ou  the  outer  side  of  the  ^Tist,  lower 
down  than  the  styloid  process  of  the  ulna. 
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The  carptis  is  composed  of  eight  short  bones,  which  are  disposed  in 
two  rows,  four  in  each.  Enumerated  from  the  radial  to  tlie^uhiar  side, 
the  bones  which  constitute  tlie  first  or  superior  row  are  name'd  scaphoid^ 
semilunar,  pT/ramklal,  and  pisifarm  ;  those  of  the  8(H2ond  or  inferior  row, 
are  the  tm/}ezium^  trapezoid,  os  fmff^riwn,  and  mitifrnm. 

The  dorsal  surface  of  the  carpus  is  convex,  the  palmar  is  concave 
firom  side  to  side,  the  concavity  being  bounded  by  four  prominences, 
one  at  the  outer  and  one  at  the  inner  extremity  of  each  row.    The 


ftnterior  atmiilar  ligament  is  stretched  across  between  these  prominences, 
as  to  form  a  eanul  for  the  transmission  of  the  flexor  tendons. 
The  superior  snrfacea  of  the  scaphoid,  semilunar,  and  pyramidal 
ines  form,  when  in  apposition,  a  c^ontinuoua  convexity  which  corre- 
toondfl  with  the  concavity  presented  by  the  radius  and  the  triangular 
Ebro-cartilage,  while  the  pisiform  hone  is  attaclied  in  front  of  the 
lijTminidal,  ^ith  which  alone  it  articulates.    The  liae  of  articulation 

Kg.   75, — Swu-uuoiUJrMATic   vrew  of 

THS   ItlGtrr    CJLKPUS    AID    PART    OF  THK 
UVTACHLTLL   BOWIB,  FEOM   BirORV,   THE 

CAmrAL  Boirss  bbxvo  suantLT  siparatbd 

90  mow  TBI  MQOM  07  THElIt  OOintlCTIOir 
WtTB  EJkCB  OTSSS.    (A,T. )  | 

1,  letplioid  bouG  ;  2,  semtlttnj&r ;  3, 
pjnmidftl ;  4,  pUifomi ;  5»  trnpezitam, 
thb  figxtre  ia  placed  upon  the  ridge,  to 
the  ituide  of  wMcK  ii  the  groove  for 
liie  tendon  of  ilexor  c&rpi  nMiioli^  [  6, 
tnpooid  ;  7,  ot  raagiinm ;  S,  unciform, 
tbe  l^gnrt  k  plnced  on  the  imcifonn 
prnrw  The  articuUilon  &f  the  os 
mngBnin  wilh  the  fourth  metacarpal 
bone  if  represented  somewhat  too  Lai^ 

between  the  superior  and  inferior  rows  is  concavo-convex  from  Bide  to 
•ide,  the  trapezium,  trapezoid  and  os  magnum  Ijoundinj?  a  cavity  which 
fedges  the  external  part  of  the  scaphoid,  and  the  os  ma^um  and  unci- 
pbrm  rising  up  in  a  convexity,  which  is  received  iuto  a  hollow  fonned  by 
the  scaphoid,  semilunar,  and  pyramidal  hones. 

The  scaplioid  bone,  the  largest  and  most  extenial  of  the  first  row,  lies 

iriih  its  long"  axis  directed  outwards  and  downwards.     It  has  a  concave 

iDi&ce,  which  looks  downwards  and  inwards,  and  articulates  with  the  os 

iD^num  ;  on  the  opposite  side  are  two  convex  articular  surfaces,  an 

upper  for  the  radius,  and  a  lower  for  the  trapezium  and  trapezoid  htines 

of  the  §econd  row ;  these  approach  so  near  to  one  another  behind,  that 

t"      '    -d  surface  is  reduceu  to  a  narrow  grooved  transverse  strip,  to 

L"  posterior  ligaments  of  the  wrist  are  attached.     At  the  inner 

y  is  a  small  crescentic  surface  for  articulation  with  the  semi- 

1  le  ;  while  the  outer  end  is  produced  into  a  stout  conical  iuherch^ 

jects  forwards  and  gives  attachment  to  the  annular  ligament, 

1       :    ;  hoid  articulatea  with  five  bones,  ra.,  the  radius,  the  semiliinai', 

tnipezium,  trapezoid^  and  os  luagnnm. 

The  gemilnnitr  bone,  irre^uLirly  cubic,  is  characterized  by  the  deep  con* 
cavity  from  lieforc  backwards  of  its  inferior  surface,  which  rests  on  the 
head  of  the  os  magnum,  and  ccimraotdy  also  by  a  bevelled  edge  slightly 
on  the  nncifonu  tone.  lis  extenial  surface  is  crescentic  and  vertical, 
and  articulates  with  the  scaphoid  bone  ;  its  internal  surface  looks  dowu- 
wirds  and  inwards,  is  much  deeper  and  narrower  than  the  external,  and 
srticolates  with  the  pyramidal.  The  convex  superior  surface,  which 
articulates  with  the  radius,  extends  like  that  of  the  scaphoid,  farther 
heckwarda  than  forwanls,  and  hence  the  anterior  free  8iu"fac^  is  deeper 
than  the  posterior.  The  eemikmar  articulates  with  five  bonea,  viz.,  the 
radius^  scaphoid,  pyramidal,  os  magnum,  and  unciform. 

The  pjramidal  or  cvneiform  bone  is  Bituated  with  its  blunted  apex 
directed  downwards  and  inwards ;  the  base  has  the  shape  of  a  lialf-oyal. 
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and  articulates  with  the  semilunar  bone.  There  are  throe  surfaces  ;  the 
inferior,  concavo-conTex  from  without  inwards,  articulates  \ritb  the 
unciforni  bone ;  the  anterior  is  diBtingnishcd  bj  having  a  smooth  circular 
lacet  on  its  inner  half  for  artifiilation  with  the  pisiform  bone  ;  and  the 
gnpero-posterior,  presents  at  the  base  a  small  articular  facet  ent^rin^r 
the  wrist-joint,  but  is  for  the  most  part  rough  for  the  attachment  of 
ligaments.  The  pyramidal  articulates  with  three  bones,  viz,,  the  semi- 
lunar, pisiform,  and  unciform. 

The  pisiform  bone  lies  on  a  plane  anterior  to  the  other  bones  of  the 
carfmH.  Posteriorly  it  possesse-s  an  articular  surface,  which  rests  on  the 
pyramidal  bone.  The  mass  of  the  bone  is  so  inclined  from  this  surface 
downwards  ant?  outwai'ds,  that  the  pisiform  bone  of  one  hand  is  distin- 
guishable from  that  of  the  other. 

The  trapezium  is  the  most  external  of  the  second  now  of  carpal 
bones.  It  presents  a  rhombic  foi-m  when  seen  in  its  dorsal  or  palmar 
aspect,  but  with  the  lower  angle  much  produced  and  trancatccL  Its 
anterior  surface  is  marked  bj  a  vertical  groove  travei'sed  by  the  tendon 
of  the  flexor  carpi  radialis  muscle,  and  external  to  the  groove  by  a  ridge, 
one  of  the  four  promiuenccs  which  give  attachment  to  the  anterior 
annular  ligament.  Of  the  internal  sides  of  the  rhomb,  the  superior 
articulates  with  the  scaphoid  and  the  inferior  with  the  trapezoid  ;  while 
a  small  facet  on  the  prominent  lower  augle  is  lor  the  second  metacarpal 
bone.  Of  the  external  sides  the  superior  is  free,  and  the  inferior 
presents  a  smooth  surface,  convex  from  l)ehind  forwards,  and  concave 
from  without  inwai'ds,  which  articulates  with  the  metacarpal  bone  of 
the  thmnb^  and  is  separated  by  a  small  inter\'al  from  the  surface  for  the 
second  metacarpal  bone.  The  trapezium  articulates  with  four  boneg^ 
viz,,  the  scaplioid,  trapezoid,  and  first  and  second  metacarpals. 

The  trapezoid  bone  is  considerably  smaller  thim  the  trapezium.  Its 
longest  diameter  is  from  betbrc  backwards.  Its  posterior  fi-ee  surface 
is  much  larfi:ir  than  the  anterior.  The  extenial  inferior  angle  of  the 
anterior  surface  is  distinguished  by  being  prolonged  a  little  backwards 
between  the  articular  surfaces  lor  the  tnipezium  and  second  metacarpal 
bone.  The  superior  Burfiice  articulates  with  the  scaphoid  ;  the  external 
with  the  trapezium  ;  the  iiitcTual  with  the  os  magnum ;  and  the  inferior 
by  a  large  surface  convex  from  side  to  side  with  the  second  metacarpal 
bone.  The  trapezoid  articulates  with  four  bones,  viz,,  the  scaphoid, 
trapezium,  os  magnum,  and  second  metacarpal  bone. 

The  OS  m^tLnjn  is  the  largest  c>f  the  carpal  bones.  In  form  it  is 
elongated  vertically,  rectangular  infcriorly,  roimded  snperiorlv.  The 
upper  extremity  or  head  articulates  above  with  the  scmihniar  bone  by  a 
convex  surface,  extending  further  down  bcMnd  than  in  front,  and  pro- 
longed on  the  outer  side  for  the  scaphoid.  A  7wck  is  formed  beneatn  by 
depressions  on  the  anterior  and  posterior  surfaces.  The  anterior  sar&oe 
of  the  bone  is  much  narrower  th^in  the  posterior*  The  posterior  sutf^ 
projects  downwai'ds  at  its  internal  inferior  angle.  On  the  outer  side 
beneath  tlie  surface  for  the  scaphoid  is  a  short  surface  for  the  trapezoid 
bone ;  and  on  the  inner  side  is  a  vertically  elongated  surface  which 
articulates  with  the  unciform  hone.  Infcnorly  this  bone  articulateij 
by  three  distinct  surfaces,  of  which  the  middle  is  much  the  largest, 
the  second,  third,  and  fourth  metacarpal  bones.  The  os  magnnm 
articulates  with  seven  bone?,  viz.,  the  scaphoid^  semilunar,  trapezoid, 
unciform,  and  secondj  third,  and  fourth  metacai-pal  bones. 
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The  uxLciform  lione  is  readily  distingpiBhed  by  the  large  hook-like 
pTOcefiB  projecting  for\^'ards  and  curved  slightly  outwards  on  its  anterior 
surface.  Seen  from  the  fi^ont  or  lichind,  it  has  a  trianguhir  form.  Its  ex- 
ternal surface  is  vertieal,  and  articulates  with  the  oa  magnura  ;  its  inferior 
surface  is  diWdcd  into  two  facets  which  articulate  with  the  fourth  and 
fifth  metacarpal  bones  ;  its  supenor  surface,  meeting  tlie  pyramidal,  is 
ooncavo-oonvex,  inclines  upwards  and  outwards  towards  the  head  of  the 
06  magnnm,  and  is  separated  internally  by  a  rough  border  from  the  in- 
ferior sorfiMse.  The  unciform  articulates  with  ^vq  hones,  \iz,,  the  os 
magnum,  semiltmar,  pymmidal,  and  fourth  and  hfth  metacarpal  bones. 

a7B3    lOTACABFUS. 

The  iiietacarpi>^»  the  part  of  the  hand  which  supports  the  fingera,  con- 
of  five  long  bones,  diverging  slightly  from  each  other,  and  which  are 
icmbered  fi?om  without  inwards. 

Fig.  76. — TbX  BJQUT  FJUTD  FJtOM   BEFO&fi.  Fig    76« 

(A.T.)     1  ^        u 

i,  Boq^oid  ;  I,  Bemilunar ;  c,  pyramidal ;  p, 
'orm;  I,  tnipcsium  ;  next  to  it  Uie  trapezoiil, 
tkea  iha  os  mognimij  botk  not  lettered  ;  tr,  {^ 


f 


I  to  y,  tlie  metacarpal  bones  ;  1.  3>  first  ajid 
-phaiMMg/BB  of  the  tbiimb ;   1  p  2,  3,  tbo 
teood,  ft&d  third  plialanges  of  thu  Utile 
;  and  ■imiliLrlj  for  tbe  other  three  Augers, 
wA  m&rked  ;  *  one  of  the  sesamoid  bones  of  the 

m  The  metacarpal  bones  are  placed  in 

^Mgmeut  of  an  arch  tnin8vers<jly,  and 

Qeing  at  the  same  time  slightly  curved 

lodigitudinally,  thej  present  a  concavity 

dirS^ted  forwards.    They  are  tenniiiated 

at  their  carpal  extremities  by  expanded 

of  different   forms,   and  at  the 

^ital  ends  by  larg'e  rounded  heads. 

be  first  metacarpal  bone  is  broader 

ad  ehorter  than  the  others.  The  second 

longest  of  all,  the  tliird,  fourth,  ond  fiflh  decrease  regularly  in 

li,  according  to  their  position  from  withf>ut  inwards. 

The  sfuifl  of  the  first  metacarpal  bone  is  somewhat  compressed  from 

before  backwards ;  the  dorsal  surface  is  slightly  convex  ;  on  the  palmar 

epect  is  a  rounded  longitudinal  ridge,  placed  nearer  to  the  inner  than 

outer  border.     The  shafts  of  the  others  are  three-sided,  presenting  a 

cc  towards  the  back  of  the  hand,  and  towards  the  jmbn  a  smooth 

in   lictween  the   two  lateral   surfaces.     They  are   most   slender 

aediately  beyond  the  carpal  extremity,  and  become  gradually  thicker 

the  he^.    On  the  dorsal  aspect  of  each  is  a  triangular  surface, 

by  lines  which,  proceeding  from  the  sides  of  the  head,  paas 

rds  and  converge  in  the  second^  third,  and  fourth  metacarpal  bones 

cite  the  middle  of  the  carpal  extremity,  and  in  the  fitlh  towards  its 

Qer  side. 

The  heads  articulate  with  the  proidmal  phalanges      Their  Emoo\Ai, 
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ronnded  surfaces  ore  broader,  and  extend  farther,  on  the  palmar  than 
on  the  dorsal  aspect  of  the  bones  ;  and  on  each  side  is  a  tubercle  TvitU 
a  hollow  below  it  for  the  attachment  of  the  lateral  ligjjiment. 

The  carpal  rHremiiy  presents  distinctive  peculiarities  in  each  metfl- 
carpil  hone.  That  of  tlie  first  has  a  Baddle-sha|j€d  articular  snrface^  con- 
cave from  before  bai^kwardSj  and  convex  from  side  to  eide,  ^vhich  articu- 
lates with  the  tmpeziiim  ;  and  externally  a  slight  prominence,  to  whieli 
the  extensor  ossis  metaciirpi  poUieis  is  attached.  1'he  secund  is  notched 
to  receive  the  trapezoid  hone  :  on  tlie  radia!  side  is  a  6n:iall  facet  for 
the  trapezium  ;  the  more  prominent  ulnar  lip  articulates  euperiorly  byi 
narrow  siuiuce  mtli  the  m  magnum,  and  internally  M'ith  the  third  meUi' 
caix>al  bone.  The  third  bone  artienlates  siiix^riorly  with  the  oa  magnum, 
and  on  the  sides  with  rhe  contiguous  metacarpal  bones  ;  at  its  iwsterior 
and  outer  angle  it  forms  a  projection  upwards,  aiyJmd  process.  The 
fourth  articulates  prineipilly  with  the  unciform  bone  above,  but  also  by  a 
BUiall  facet  at  the  iwstcrior  and  outer  corner  with  the  os  magnum  ;  on  its 
radial  side  arc  two  small  suHaces,  and  on  the  ulnar  side  one,  for  articula- 
tion with  the  adjacent  metacarpal  bones.  The  fiilh  ai'ticulatcs  superiorly 
with  the  unci  form  bone  by  means  of  a  saddle-sliJiped  surface  directed 
slightly  outwards,  and  externally  with  the  fourth  metacurfial  bone, 
while  on  its  ulnar  side  it  preseuba  a  rough  and  prominent  tuberosity. 


Fij.  77. 


Fig.  77. — E[GIIT   HAND   SEEir   FSC>3C  BEBHO. 

(A.T.)    i 

Tho  in  di  cat)  0113  are  the  same  as  in  Une  pre* 
catling  £gure. 


i 


The  pbalanges  (internodia)  are  four- 
teen in  number  ;  three  for  each  fiDger, 
but  only  two  Ibr  the  timmh. 

Those  of  the  first  row  are  slightly 
curved  like  the  metacarpal  bones.  Their 
^i  \]  doi'sal  sur  laces  are  8mo<jtb  imd  trans- 
%Trsely  convex  ;  the  jmlnmr  are  flat 
from  side  to  side,  and  homidcd  by  rough 
margijis,  which  give  iusertion  to  the 
fxbrons  sheaths  of  tho  flexor  tendons. 
Their  proximal  extremities  are  thick, 
and  articidate  each  by  a  trans versdy 
oval  concave  surfiice  with  the  coiTe- 
sponding  metacai-pal  bone.  Their 
distal  extremities,  smaller  and  more 
compressed  antero-posteriorly,  arc  di- 
vided by  a  shallow^  groove  into  two  condyles. 

Those  of  the  fniddle  row  arc  four  in  nnmhcr.  Smaller  than  tho§c  of 
the  preceding  set,  they  resemble  them  in  form,  with  this  ditlmmce,  that 
their  prf>xiuial  extremities  present,  on  the  articular  siuface^  a  slight 
unddle  elevation  and  two  lateral  depressions,  adapted  to  articulate  with 
the  condyles  of  the  first  phalanges. 

The  fenniml  or  tmffual  phalanges,  live  in  number,  have  proximal 
extremities  similar  to  those  of  the  middle  row,  but  with  a  depression  in 
front,  where  the  flexor  tendon  is  inserted.    They  tapcT  towards  their 
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rhat  flattened  and  expanded  free  extremities,  which  are  rotigli  and 
I  round  the  marg^ins  and  upon  the  palmar  aspect  in  the  vm/ual process. 
Sesamoid  boxes. — A  pair  of  sesamoid  bones  is  placed  in  the  pahnar 
wall  of  the  mctacarpo*phalangcal  articiilation  of  the  thnmb  ;  and  similar 
Bodalce,  BiD*jle  or  double,  are  sometimes  found  in  the  corresponding 
juint  of  one  or  more  of  the  other  fingers,  most  frequently  of  the  index 
and  little  finders. 

[ 

f  'With  the  ezceptioQ  of  the  claTide,  all  the  bones  of  the  ttpper  limb  beiri^  to 
OMtiy  in  cartalage. 

The  clAviole  b^ina  to  ossify  before  any  other  bone  in  the  body.  Its  osslfiea^ 
tion  cx>inniences  before  the  deposition  of  carfcilag^ein  connection  with  ifc,bnt  after- 
Wt^rds  prograsBcs  in  cartilage  aa  well  as  in  i&brons  eubstjmce.    It  is  fonned  from 
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Tig.  78. — OSBirfCATlOK  ot  tbk  oulyicim 


Fig.  78* 


P  a,  the  clATiele  of  a  foEtas  at  birth,  c«Beons 
m  the  shaft,  1^  and  cartilaginous  at  both  ends. 
bt  dafide  of  a  num  of  aboat  twenty-tbree 
yoaia  of  age  ;  the  abaft,  1,  fully  ossitied  to  the 
itcmmial  end  ;  the  SFternal  epiphysis,  2,  is 
wpneiwiited  mther  thicker  than  natural. 

ooe  principal  centre^  appearing  abont  the  0th  week,  to  which   is  added  an 
epi|itLj?ia  at  the  sternal  end.    The  epiphysis  appears  from  the  18th  to  the  20th 
j^ar  and  is  united  to  the  shaft  about  the  25th  year. 
The  acapnlA  is  ossified  from  two  primatj  ecntrea,  one  for  the  body,  the  ecapula 


'V> 


15  er  16  j&in. 


17  oris  years. 


92  years- 


pig.  79.— Ossification  of  tbk  scApuui.  (E.  Quaiu). 

1,  acapnia  proper,  iacludinc;  the  body  and  spine  -,  2,  coracoid  ossification  ;  3,  5,  niidei 
dacnNnion  ;  4,  epiphysis  at  the  lower  tingle  ;  C,  epiphysis  on  vertebral  border. 

In  A,  ossification  has  commenced  in  tbe  coracoid  procesp.  In  B  the  coracoid  prooett 
(nproeaied  aa  too  little  oaified  in  the  fi^rc)  in  now  fiartially  united  at  ito  base,  and 
ecBlm  hare  appeared  in  tbe  acromion  iind  at  the  lower  angle-  In  C,  a  aecoud  point  baa 
t  in  the  acrt>mion,  aad  a  long  epipbyaia  on  tbe  Tertc^tml  border.  In  D,  the 
I  snd  the  epii'hysis  of  the  vertebral  border  arc  stiU  frtparate. 
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proper,  the  other  for  tlie  comcoid  proceas,  which  represents  the  independent  and 
often  largely  developed  cornooid  bone  of  the  monotremata  and  lower  vertebrates, 
Tbe  nucleus  for  the  body  appeal's  ne-ar  the  head  abont  the  7th  or  8th  week. 
This  centre  lorrn^  a  triangnlar  plate  of  bone  near  the  npi>er  margin  of  which* 
abont  the  3rd  month,  the  spine  appeara  as  a  slight  ridg-e.  At  birth  the  coracoid 
and  acromion  processes,  the  base  and  inferior  aDglo,  the  edge««  of  the  spine  and  of 
the  g^lenoid  cavity  are  cartilaginous.  The  nucleus  of  the  coraooid  process  appears 
in  the  first  jear»  and  this  forms  also  a  small  portion  of  the  glenoid  cavity  at  the 
upper  end.  The  ooracoid  process  joins  the  body  about  the  age  of  puberty*  and  at 
this  time  epiphyses  make  their  appearance.  In  the  acromion  two,  sometimes 
three,  nuclei  appear  between  the  1  -Ith  and  1  Gth  years ;  they  soon  coalesce  and  the 
xesnlting  epiphyds  is  united  to  the  ppine  from  the  22nd  to  the  25th  year.  The 
cartilage  of  the  ba^,  which  it  may  be  noticed  corre^ondB  to  a  more  largely 


Fig.  80. 
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Fig»  80* — PoSTEBtOB   A3PECT   OF  tn%  STKRJflflt    AKD   RIGHT  SHOCLDER   GIBnU   FROU  1 

F(ETua  OF  ABOCT  FuUR  MONTHS  (Flowcr  Sifter  Farkcr).     1^ 

The  dotted  parts  are  cartilAginoiia  ;  ait,  omoatemum,  afterwards  becoming  the  int«r^ 
arttcnlar  fibro-cartilage ;  pc^  precoiacoid  of  Parker ;  o,  aeromioa  j  c/,  shaft  of  clavicle ; 
mst,  mososcapular  segment  of  Parker ;  r,  conicoid  ;  r/r,  gkuoid  cavity ;  gh,  glenoid  border; 
cb,  coracoid  border ;  of,  anterior  or  supraspinous  fo^a  ;  jiff  posterior  or  inj^agpiaous 
foBaa  ;  ««,  suprascapular  border, 

developed  permanent  cartilage  or  bone,  mipnucaimhir^  found  iu  many  animnTn, 
becomes  the  seat  of  ossification  about  the  IGth  io  tlie  18tb  year^  by  the  appear- 
anoe  of  a  nucloua  at  the  iuferior  augle^  and  tliereafter  of  a  line  of  o&seous 
deposit  extending  upwarda  throughout  its  length.  A  thin  lamina  is  ahfo  added 
along  the  upper  imrface  of  the  coracoid  proce:^,  and  occasionally  another  at  the 
margin  of  the  glenoid  cavity.    These  epiphyses  are  united  about  the  25 th  year. 

In  the  humerus  a  nucleus  appears  near  the  middle  of  the  shaft  in  the  Sth  week. 
It  gradually  extends,  until  at  birth  only  the  ends  of  the  bone  are  caitUaginoos. 
About  the  beginning  of  the  2nd  year  the  nucleus  of  the  head  api^earstand  during 
the  Hrd  year  that  for  the  great  tuberosity.  The  lesser  tuberodty  k  either 
ossified  from  a  distinct  nucleus  which  appears  in  the  5th  year,  or  by  extension  of 
€88ification  from  the  great  tuberosity.  Tliese  nuclei  unite  together  about  the  Sth 
year  to  form  an  epiphysis,  which  is  not  united  to  the  shaft  till  the  2<)th  year.  In 
the  cBitilage  of  the  lower  end  of  the  bone  four  separate  nuclei  are  seen,  the  first 
Appearing  in  the  capitellum  in  the  lird  year.  The  nucleus  of  the  internal  condyle 
ftppears  In  the  5th  year,  that  of  the  trochlea  in  the  1 1th  or  12th  year,  and  thu^  of 
'the  external  condyle  in  the  13th  or  1 4th  year.  The  nucleus  of  the  internal 
condyle  forma  a  distinct  epiphysis  which  unites  with  the  shaft  in  the  ISth  year; 
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only  appears  some  tdme  alter  birth.  The  midens  in  the  carpal  oartremity  ap^cftw 
at  the  end  of  the  2nd  year,  while  that  of  the  head  is  not  seen  till  the  5th  or  dih 
year*  The  superior  epiphysis  and  shaft  unite  al>ont  the  17th  or  IBfch  year;  the 
inferior  epiphysis  and  shaft  unite  about  the  20th  year. 

The  ulna  ia  ossified  similarly  to  the  radius,  bnt  begins  a  Little  lAtesr.  T!ie 
nucleus  of  the  shaft  appears  about  the  Sth  week,  that  of  the  carpal  extremity  in 
the  4  th  or  5th  year.    The  upper  citranity  growa  mainly  from  the  shaft,  but  at 

Fig.  83. 


Fig.  83. — OasincATios  of  the  uisfA  (TL  Quain), 

A|  thfi  qIba  at  birth  ;  B,  at  the  end  of  the  fourth  y^^ar  ;  C,  of  a  hoy  of  aboat  tvclTe 
years  of  age  ;  B,  ef  a  laab  of  about  nineteeu  or  twenty  years. 

1,  shaft ;  2,  naclous  of  the  lower  epiphyiiis  ;  3,  niieloua  of  tlie  upper  cpiphysia.  In 
D,  the  upper  epiphysis  in  oaited  to  the  shaft,  while  the  lower  i&  stQl  sepai-ate. 

the  end  of  the  olecranon  a  small  epiphysis  is  formed  from  a  nnclens  which  ap- 
pears in  tho  10th  year.  This  epiphysis  is  united  to  the  abaft  about  the  17  th  year  j 
the  inferior  epiphysis^  about  the  20th  year. 

From  what  is  stated  above  it  appears  that  in  the  bones  of  the  arm  and  fore- 
arm the  epiphyses  which  meet  at  the  elbow-joint  begin  to  ossify  later^  and  unit© 
with  their  shafts  earlier,  than  thoso  at  the  opposite  ends  of  the  bones,  while  in 
the  bones  of  the  thigh  and  leg  the  epiphyses  at  the  knee-joint  are  the  soonest  to 
oeaify  and  the  late^nt  to  unite  with  their  shafts.  In  the  bones  of  the  arm  and 
forearm  the  nutrient  foraraiua  arc  directed  towards  the  elbow  ;  in  those  of  the 
thigh  and  leg  they  are  directed  away  from  the  knee.  Thus  in  each  bone  the 
epiphysis  of  the  extremity  towards  which  the  medullaiy  foramen  is  directed  is  the 
first  to  be  united  to  the  shaft. 

The  carpos  is  entirely  cartilaginous  at  birth.  Each  carpal  bone  is  ossified  from 
a  single  nucleus.  The  nucleus  of  the  os  magnum  ftppeora  in  the  first  year  ;  thttd 
of  tho  uneifonu  in  the  tir^t  or  second  year  ;  that  of  the  pyramidal  in  the  third' 
year  ;  tlior^e  of  the  trapezium  and  serailunur  bones  in  the  fifth  yo»r ;  that  of  th# 
scaphoid  in  the  tsixth  or  Beventh  year ;  that  of  the  trapezoid  in  the  seventh  or 
eighth  year  ;  and  that  of  the  pisiform  in  the  twelfth  year. 

The  metacarpal  bones  and  phalanges  arc  usually  formed  each  from  a  prin- 

cipiil  centre  for  the  f*haft  and  one  epiphysis.     The   ossification  of  the  shaft 

beirina  about  the  eighth  or  ninth  week.    In  the  four  inner  metacarpal  bones  the 

'  ?A  at  the  distal  extremity,  while  in  the  metacarpal  tone  of  the  thnmh 

ohuigcs  it  is  placed  at  the  proximal  extremity.    In  many  insi 
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however,  as  was  known  to  Albinus,  and  has  been  more  fully  shown  by  Allen 
Thomson  (Jour,  of  Anat.  1869),  there  is  also  a  distal  epiphysis  visible  in  the 
first  metacarpal  bone  at  the  age  of  seven  or  eight  years,  and  there  are  even  traces 
of  a  proximal  epiphysis  in  the  second  metacarpal*    In  the  seal  and  some  other 

Tig,  84. 


Fig.  84.'088Z7iCATi02r  OF  THE  BOiTSS  OF  THIS  HAKD  (EL  Qnain). 

A,  the  condition  at  hirtb.  The  carpus  is  entirely  cartilaginous.  Each  of  the  meta- 
carpal bones  and  digital  phalanges  has  its  shaft  ossified. 

B,  at  the  end  of  the  first  year  ;  the  os  magnum  and  unciform  have  begun  to  ossify. 

C,  about  the  third  year.  Centres  of  ossification  are  seen  in  the  pyramidal  and  in  the 
proximal  epiphysis  of  the  first  and  the  distal  epiphyses  of  the  other  four  metacarpal  bones, 
and  in  the  proximal  epiphyses  of  the  first  row  of  phalangefi. 

D,  at  the  fifth  year.  Centres  have  been  formed  in  the  trapezium  and  later  in  the 
semilunar  bone,  and  in  the  epiphyses  of  the  middle  and  distal  phalanges :  (the  figure  does 
not  show  them  distinctly  in  the  middle  phalanges). 

B,  at  about  the  ninth  year.  Centres  have  been  formed  in  the  scaphoid  and  trapezoid 
bones,  and  the  more  developed  epiphyses  of  the  metacarpal  bones  and  phalanges  are  shown 
in  the  first  and  second  digits  separately. 

1,  OS  magnum ;  2,  unciform ;  3,  pyramidal ;  4,  semilunar ;  5,  trapezium ;  6,  scaphoid ; 
7,  trapezoid ;  8,  metacarpal  bones,  the  principal  pieces ;  8*,  four  metacarpal  epiphyses  ; 
8',  that  of  the  thumb  ;  9,  first  phalanges  ;  9*,  their  epiphyses  ;  9',  that  of  the  thumb  ; 
10,  second  phalanges ;  10',  epiphysis  of  terminal  phalanx  of  thumb  ;  11,  terminal  pha- 
hnges  Off  the  fingers ;  11*,  their  epiphyses. 
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unlmalB  there  are  always  two  epiplij&ca  in.  these  bones.  The  epiphyses  begin  to 
be  oRsified  from  the  third  to  the  fifth  year,  and  are  imited  to  their  rcsp«ctiTe 
fihaftti  about  the  twentieth  year.  The  terminal  phalanges  of  the  digrite  present 
the  remarkable  peculiarity  that  the  ossificatioii  of  their  fdiafts  commences  at  the 
dietal  extremity,  insteiul  of  In  the  middle  of  their  length,  as  i&  the  case  with  the 
other  phalanges  and  with  the  loag  bones  generally  (Scluifer  and  Dixeji  Fioc* 
Boy.  Soo»  Tart.  650,  xxacl  ti3). 

V,— THE    PELVIS     Airo    LOWEH    XilMB. 

The  divisicms  of  the  lower  limb  arc  the  baimch  or  hip,  thigh,  hg,  and 
foot.  III  the  haunch  is  the  hip-bone,  which  entere  into  the  fonimtion 
of  the  pelvis;  in  the  thigh  is  the  femur:  in  the  le^  the  tibia  and  fibula; 
and  at  the  knee  a  large  sesamoid  bone,  the  patcllu.  The  foot  is  composed 
of  three  partj?,  viz.,  the  tarsus,  metatarsus,  and  phaluuges. 


THIS    WIP-BOKm, 

The  Mp-Tione*  os  mxa-,  or  iiniominaie  bonp,  with  itB  neighbour  of  the 
opposite  side  and  the  addition  of  the  sacrum  and  Ciiccyx,  fonns  the 
pelvis  ;  it  transmits  the  weight  of  the  body  to  the  lower  limb.  It 
is  constricted  in  the  middle  and  expanded  above  nod  below,  and  is 
80  curved  that  wliilst  the  upper  part  is  jicadj  vertical  the  lower  piirt 
is  directed  inwards.     On  the  extunial  aspect  of  the  constricted  portioa 
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Fig.    Sri.—HlOHT  1lir-D05E,  OVtSM 
SCliFACS.      (A,  T.)      I 

1,  aatcrior  snpcrior^  2,  anterior 
inferior  spine;  3,  pofitenor superior, 
4,  iKwtcrior  inferior  sp>ine  ;  5,  crefll 
of  t!io  iHum ;  6,  earfiace  occupied  lnj! 
the  gluteus  medius  muscle  aboini< 
the  middle  curved  line  ;  betwocft 
6  luid  3  are  seen  the  superior  cttrri^^ 
line  and  Ihc  rough  Burfiice  for 
gluteus  nuiximus ;  7,  surface 
tween  the  middle  sad  inft 
ctirved  lines  occupied  by  the  glateotj 
niinimiifl ;  8,  impression  of  the  p«*> 
tenor  tendon  of  the  rectus  femoris; 
9 J  superior  ramus  of  the  pubis,  &n^ 
iHo-|»ectiuc4il  cmmenoe;  10,  crest 
and  l^pinl*  of  iho  pubis;  11,  place 
of  meeting  of  tho  inferior  ramus  of 
the  puhis  with  tho  ramus  of  the 
ischium  ;  12»  spine,  and  13,  tuber' 
oiiity  of  the  iKchiura  ;  14,  articuliu: 
portion,  15,  non-articitlar  portion 
of  the  acetabulum  ;  16,  thyroid 
obtnmtor  foramen ;  1 7,  great, 
1S|  atnall  nciatio  notches. 


^Jl 


is  the  acetahihmj  a  cavii 
which  articulates  with  tl 
femur,  and  perforating  the  in- 
feriot  expansion  is  a  large  opening,  the  ohfuraforjbmmen.  The  superior 
wider  p;irt  nf  the  l>one  forms  part  of  the  abdr>minal  wall  :  the  inferior 
enters  into  the  formation  of  the  true  ix^hiJ?.  The  hip-bone  artictilatcs 
with  its  fellow  of  the  opposite  side,  with  the  sacrum^  and  with  the  femur. 


THE   KIP^BOXE. 
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In  the  description  of  this  bone  it  is  convenient  to  recognise  aa 
distinct  the  three  parts  of  it  wliich  are  separate  in  early  life,  viz.,  the 
i7t////i,  OS  pubis  and  uchium.  These  three  portions  meet  at  the  aceta- 
l)aiam,  in  the  formation  of  which  thej  all  talce  part ;  and  the  os  pubis 
and  ischium  also  meet  on  the  ioncr  Bide  of  the  obtnrator  foramen. 

The  mmn  constitutes  the  superior  expanded  portion  of  the  bone,  and 
forms  a  part  of  tho.  acetabulum  by  its  inferior  extremity.  Above  the 
aoetabalura  it  is  limited  anteriorly  and  posteriorly  by  margins  which 
diverge  at  right  angles  one  from  the  other,  and  snperiorly  by  an  arched 
thick  border,  the  cred  of  the  ilinm.  The  crest  is  cnrv^ed  like  the  letter/,  the 
fbtQ  part  being  concave  inwards,  the  hinder  part  concave  outwards  ;  its 
smfaoeis  broadest  iu  its  anterior  and  posterior  thirds ;  it  is  ix»ugh  for  the 
attachment  of  muscles,  and  on  it  may  be  distinguished  an  external 
and  internal  Up  and  an  intermediate  ridge.  The  anterior  extremity  of 
the  crest  forms  a  projection  forwai-ds  called  the  anterior  superior  spim  of 
UiS  iiium,  and,  separated  from  it  by  a  concave  border,  and  [jlaccd  imme- 
diately above  the  acetabulum,  is  another  eminence  called  the  anterior 
mfenor  spine:  the  projecting  posterior  extremity  of  the  crest  forma  the 
ptmkriar  superior  spiae^  and  separated  from  it  by  a  notch  is  the  posterior 
mferior  spine^  below  which  the  posterior  border  of  the  bone  is  hollowed 
out  into  the  great  sciatic  {iUo-aciatic)  notch.  The  external  surftice,  or 
dorsum  of  the  iUum,  is  traversed  by  three  curved  lines,  which  hmit  the 
areas  of  attachment  of  the  gluteal  muscles.  The  superior  curved  lins 
leaves  the  iliac  crest  abont  one*fourth  of  its  length  from  the  posterior 
raperior  spine,  and  cnrvea  downwards  and  fbrwai*ds  towards  the  hinder 
part  of  the  great  sciatic  notch  :  the  miMie  mired  tine  begins  in  front 
at  the  iliac  crest,  about  one  inch  and  a  half  from  its  anteiior  extremity, 
and  arches  ]>ackwards  and  doivnwards  to  the  upix.T  margin  of  the  great 
sciatic  notch  :  the  inferior  curved  line,  less  strongly  marked  than  the 
middle,  commences  at  the  anterior  border,  just  above  the  anterior 
inferior  sjnne,  and  is  continued  backwards  nearly  parallel  to  the  margin 
of  the  acetabulum  to  the  fore  part  of  the  gi'cat  sciatic  notch*  Behind 
the  superior  hue  is  a  narrow  semHunar  siuface,  the  upper  portion  of 
which  is  rough  and  gives  attachment  to  the  gUiteua  maximus  musf:le, 
while  the  lower  part  is  smooth  and  free  from  muscular  attachment.  The 
sickle-shaped  sjiace  between  the  iliac  crest  and  superior  curved  line 
abuve  and  the  inferior  curved  line  below  is  occupied  by  the  gluteus 
mcdius  ;  and  the  smiace  between  the  middle  and  inferior  curved  lines 
gives  origin  to  the  glutens  minimus.  On  the  lowest  part  of  this  surface, 
immediately  above  the  mai-gin  of  the  acetabulmn,  is  a  rough  elongated 
jxiark  where  the  posterior  head  of  the  rectus  femoria  is  attached. 

The  int^nial  surface  of  the  ilium  is  divided  into  two  parts.  The 
anterior  of  these  (itiac  surface)  is  the  larger  ;  it  is  smooth  and  concave, 
occupied  by  the  iliacus  muscle,  and  is  known  as  the  iliac  fossa.  The 
pofiterior  part  {sacral  surface)  is  again  subdivided,  presenting  from 
below  upwards  : — 1,  a  smooth  surface  entering  into  the  fonnation  of 
the  trae  pehis,  and  continuous  with  the  pelvic  ^nrfaces  of  the  pubis  and 

'  *am,  only  a  faint  line  indicating  in  the  adult  the  place  of  union  ; 
is  separated  from  the  iliac  fossa  by  a  smooth  rounded  border,  the 
portion  of  the  ilio-pvctineal  tine :  :2,  the  uneven  auricular  .surface, 
in  the  recent  state  covered  with  cartilage,  for  articukition  with  the 
tacram,  broad  in  front  and  extending  on  to  the  posterior  inferior  spine 
bdiind  :  3,  some  deep  impressions  for  the  attae^lmient  of  the  sacru-diao 
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liframenfc ;  and  4,  a  leas  rough  siirftice  reaching  up  to  the  hinder  portion 
of  the  iliac  crest  and  ^riving  origin  to  the  lower  parta  of  the  eiwtor  and 
nmltifidns  spinje  muscles. 


Fig.  86. 
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Fig.    8C.— ElOHt  HIF-B0»1!,    IXJflt 
OR  PKLTIC  SCRf  ACK*       (A,  T.)      J 

1,  2,  3,  4,  5.  16,  17,  and  18,  in- 
dicate the  nme  porta  aa  in  tli«  pre- 
ceding figarc  ;  19,  iliac  fo«sa  ;  i*0, 
ilio-pectineal   lino ;    21,   auricular 
sarfajoe;  122,  deep   impression*  for 
tbe  pofiterior  tacro-iliac    ligamenV  I 
and  bcliiad  these  ttie  surface  for  tlit  i 
erector      and      umltifidua     spitua  i 
mnaolea ;    23,  oval  siufAce  of  tb«i  \ 
Bjinphjsis  piibis  ;  24,  pubic  spioe  ;  1 
25,  angle  of  the  pubis  j  between  24  j 
and  25,  the  puhic  crcat ;  Wiweea  \ 
17  and  20,  the  pelvic  surface  of  tbo  ' 
ilium. 


m 


16 


L6^ 


2t 


n 


The  OS  pubis  forms  the  an- 
terior   iviill    of    tlie    ptlvis, 
and    bounds    the    ohtarator 
foramen  in  the  upper  half  of 
its  extent     At  its  outer  aud 
upper  extremity  it  farms  a 
part  of  the  acetahuhmi  ;  at  its 
inner  extremity  it  prcsem 
an    elongated    oval    surfect] 
which  fonna  the  articiilatioa 
with  the  bone  of  the  opposite  side,  the  junction  beius:  called  the  sifniphym\ 
iff  I  he  pitbk.     The  pait  which  passes  downwards  atid  outwanls  below  thftj 
liiTnpliysis  is  called  the  inferior  or  descenditHf  ramm^  the  upper  part 
called  the  sifprrior  or  mcendimj  ramim^  and  the  flat  portion  between  tht| 
lumi  is  the  hotiij.     The  deep  or  pelvic  suifaee  of  the  body  is  smooth 
the  anterior  or  femoral  surfiKje  is  roughened  neai*  the  symphysis  by  thi 
attachments  of  muscles.    At  the  superior  extremity  of  "the  symphysis 
the  angk  of  the  pubis,  aud  extending  outwards  from  this  on  the  superi 
border  is  the  rougli crcsf^  teraiinating  in  the  projecting  spine.    The  inferi* 
ramus  is  flattened :  the  superior  ramus  tecomes  prismatic,  and  increi 
in  thickness  as  it  passes  upwards  and  outwards,  and  l>etween  its  posteri< 
and  superior  surfaces  there  is  proloiiged  outwards  from  the  spine  a  ridL 
which  h  the  pubic  portion  of  tlio  iho-pectinea!  line.    The  surface  in  firont 
of  this  line  is  covercMl  by  the  pectineiis  muscle  ;  the  inferior  surface  of 
the  ramus  presents  a  deep  gi'oove  directed  from  behind  forwari 
inwai'ds  for  the  obturator  vessels  and  nerve*     On  the  superior  si 
above  the  acetabulum  there  is  an  elevation,  the  ilw-pecHneal  eminence, 
marking  the  place  of  junction  of  the  pubis  and  ilium. 

The  iscliiTiiJi  forms  the  posterior  and  inferior  part  of  the  hip-bon< 
and  Ixuinds  the  obturator  foramen  in  the  lower  half  of  its  exteni 
Supjcriorly  it  enters  into  the  acetabulum,  inferiorly  it  fonns  a  thi^ 
pnijcction,  tlie  iuherosUij^  and  this  part,  diminishing  in  size,  is  con* 
tinned  forwards  into  the  ramus.  On  its  posterior  bcTder,  behind  the 
aoetabuluin,  a  sharp  process,  the  i^pim,  projecting  with  an  inclination 
inwards,  forms  tlie  inferior  limit  of  the  f/reat  sciatic  nokh^  and  ia 
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•eporated  from  the  tuberosity  by  a  short  intorral,  the  small  sciafie 
noteh^  agaiDfit  the  smooth  margin  of  which  glides  the  tendon  of  the 
obturator  intcmns  muscle.  In  front  of  this,  on  the  external  surface, 
ft  horizontal  Drroove^  occupied  by  tlie  upper  border  of  the  obturator 
extemns  muscle,  hca  between  the  inferior  margin  of  the  acetabuhmi 
and  the  tuberosity.  The  tuberosity  presents  a  i*ough  pyriform  surface 
continuous  with  the  intern^  margin  of  the  ramus,  on  the  broader 
BUf  erior  portion  of  which  are  two  impressions,  placed  side  by  side,  tha 
outer  for  the  semimembranosus,  the  inner  for  the  conjuined  ongins  of 
the  biceps  and  semitendinosus,  while  the  lower  part  is  ridged  and 
g^Tes  attachment  to  the  adductor  magniis  mu&ele  ;  the  inner  border 
IS  sharp  and  prominent  where  tho  great  sacro-sciatic  ligament  is 
attached,  and  along  tho  outer  margin  is  a  faint  elongated  impression 
marking  the  place  of  origin  of  the  quadratus  femoris  moscle.  The 
ramus  of  the  is^'hium  is  flattened  like  the  inferior  ramus  of  the 
pubis,  with  which  it  is  continuous  on  the  inner  side  of  the  obturator 
foramen. 

The  aeefahuhtm^  or  cotyloid  mvttt/y  is  a  cup-shaped  hoUow,  looking 
outwards,  downwards,  and  forwards,  and  surrounded  in  the  greater  part 
of  its  circumference  by  an  elevated  margin,  which  is  moat  prominent  at 
the  posterior  and  upper  part  ;  while  at  the  opposite  side,  close  to  tho 
obturator  foramen,  it  is  deficient,  forming  the  cobjhid  notch.  Its  lateral 
and  upper  parts  present  a  broad  horseshoe-shaped  smooth  surface,  which 
articulates  with  tbe  head  of  the  femur,  and  in  tho  recent  state  is  coated 
with  cartilage,  but  the  lower  part  of  tbe  cup  and  tho  iTgion  of  tho  notch 
are  depressed  below  the  level  of  the  articular  surface,  lodge  a  mass  of  fat 
and  tne  interarticular  ligament,  and  have  no  cai'tilaginotis  coating. 
more  than  two-fitlhs  of  the  acetabulum  are  formed  from  the 
,  leas  than  two-fiftbs  from  the  ilium,  and  the  remainder  from 
the  pubis.  The  iliac  portion  of  the  articular  surface  is  the  largest, 
the  pubic  the  smallest ;  the  non-articular  surface  belongs  chiefly  to  the 
ifichium. 

The  abturatar  or  thtjroi'd  foramen,  also  caWed  forajnen  orak,  is  internal 
and  inferior  to  the  acetabulum.  In  the  male  it  is  nearly  oval,  with  the 
long  diameter  directed  downwards  and  outwards  ;  in  the  female  it  is 
more  triangular,  or  narrowed  at  its  lower  part.  In  the  recent  state  it 
is  closed  by  a  fibrous  membrane,  except  in  the  neighbourhood  of  the 
groove  in  its  upper  margin. 

The  hip-bone  varies  greatly  in  thickness  at  diflerent  parts.  Tho 
itpongest  portions  are  found  along  tho  lines  of  greatest  pressure  ;  thcso 
are,  a  very  thick  bar  in  the  ilitnn  between  the  auricular  surface  and  tho 
aoetabalam,  through  which  the  weight  of  the  body  is  tmnsmitted  to 
the  thigh-bones^  and  a  second  formed  by  tire  isehiora,  ending  in  the 
tuberosity,  which  supports  the  body  in  the  sitting  posture.  The  ilium 
baa  also  a  thick  rib  running  from  tJie  acetabulum  to  the  most  prominent 
pdTtioQ  of  the  iliac  crest,  while  the  bone  between  this  and  the  auricular 
wiriaciet  corresponding  to  the  deepest  part  of  the  iliac  fossa,  is  veij  thin, 
The  floor  of  the  non-articular  portion  of  the  acetabulum  is  also  a  tliin 
plate  of  bone,  and  this,  as  well  as  the  thin  part  of  the  iUum,  is  occa* 
monsHly  perforated. 

The  crest  of  the  ilium  is  subcutaneous,  and  forms  tho  boundary 
between  the  aMomeu  and  th^  region  of  the  hip.  In  front  the  puhicj 
ipiiie  15  to  be  felt  tlu'ough  txic  integuments,  and  lower  down  the  inner 
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nmrjfiti  of  the  united  rami  of  the  ischium  and  pubis  can  be  follow 
ike  Ud\m\   tuljerosity,  dindiog   the  perineum  frora  the  tliigh, 
lenmiuder  of  the  bone  is  thickly  covered  by  muficles. 


TMM    PXIiVIS. 


The  hip-bones  with  the  sacrum  and  coccyx  form  the  pelvis.  ^ 

Thia  part  of  the  skeleton  may  be  considered  as  divided  itito  two  parte] 
by  a  plane  passing  thixiugh  the  eacral  promuntorj^  the  ilio-i>cctinettl  lines, 
antl  the  uppei*  border  of  the  symphysis  pubis.    The  cu^^le  thus  com- 
pleted constitutes  the  brim  or  vild  of  the  lower  or  triw  ^eh'is ;  the  ^>ac6 


Fig.  ar. 


Fig,  87. 

SEEX  FAVM  BS- 
FOSE,  IK  TUS 
EBiCT  ATTIT«t»l 
Of  tan  DODT. 
(A.  T.)      i 

1,  ^t  anterior  ex- 
tremities of  tlic  iliiio 
crests  in  front  of  liio 
greatest  transiretvc 
diiimetcr  of  the  falfl^^ 
pelvis  ;  !J,  4, 
boJa  ;  5,  5,  ob 
fonvuiLDA  ;  G, 
ptibic  Angle  ar  t 


^0f  -^m 


Fig.  83. 

^.  SSL  Al>rLT  FEXAtK  PVIc] 

TO.     (A.  TO 

Similarl;- 
with  that  shown 
WJ  the  preceding  ligiire||,1 

asd  iUuJitnituig 
oompaiisoii  with 
the  principal  diffei 
c&ces    between 
mftle  &Qd  female  ] 
T14.      The  Qfimb 
indicate    the 
puts  as  in  ikt  pre* ' 
cediog  fi^me. 

above  it, between 
the  iHac  fa 
belongs  really  \ 

1 .  but  has  been  called  the  npper  or  fais^  ptlns.  The  inferio 
0,  or  outkl  of  the  pelvis,  t^resents  tmee  lanife  Ix^ny  eniij 
iiciHVH,  tiio  c\HH  y\  und  tlio  tulioiDsiliet  of  the  nchnL  Between  th^  tab 
nmitiiii  of  the  i?<'hia  in  fhmt  is  Um  mttpuhie  arcA^  which  bounds 
uni^ihir  «i>«(V  extendi ujj  forwnixis  to  the  frmj^iysia,  and  is  formed  by 
iW  Inferior  ratni  o\'  (ho  pubes  and  the  rami* of  the  ischia.  The  interv^ 
bolWittii  \\\v  iMuTnn\  wntl  iHioerx  MkI  Osm  ischium  on  each  side  is  bridcted 
fiTtir  U\  \\w  riHvnt  h\{^W  by  flw  oOKHRialic  ligaments,  which  thercfore 
iihaial  in  bMnndhtK  (!io  outM  of  Um  polTii. 
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Position  of  the  pelvis* — In  the  erecfc  attitude  of  the  hcHly,*  the 
pel™  is  80  indinetl  that  the  plane  of  the  brim  of  the  tnie  jielvis^  fonns 
an  angle  with  the  horixontal,  which  varies  in  (liiTerent  iudi\icluals  ti'oni 
60*  to  65^  The  base  of  the  sacrum  was  fonnd  by  Naj^^ele  in  a  larj^e 
nimiljer  of  well-forincd  female  bodies  to  be  about  :i|  inches  above  the 
upper  margin  of  the  sjmphjsis  pubis  ;  the  level  of  the  top  of  tlie  coccyx 
he  found  varying  from  '22  Unes  above  tlie  apex  of  the  pubic  ai'ch 
*to  ^  lines  IkjIow  the  same  point,  and  on  an  average  to  be  7  or  B 
lines  above  it  (Xiiwele,  "  Das  weiblichc  Becken/'  &c.,  Carlsnihe.  1825  ; 
Wood,  article  **  Pelvis"  in  the  Cyclopaedia  of  Anatomy  and  Physiology). 
The  pelvic  surface  of  the  sacrum,  near  its  base,  hx>lvs  much  more  down- 
wards than  forwards,  heuce  the  sacmm  appears  at  first  sight  to  oo^upy 


Fig.  80. 


Fig.  00. 


Fi^  89  k  90, 

BSXTCUK9  OF  THB  MALI 
A¥i>  rauLi  FBtrXd  A3 

MKES  FHOM  IBOVZ  A5D 

n   nu)XT.   (A.T.)    J 

In  fig.  »0  of  the  fe- 
male pclris  the  lines  Are 
whemn  in  which  the  di- 
mmam0u»  of  the  pelriB 
•n  oMuU J  meMored  at 
tlM  Mm. 

o^  p,  antcRkpoaterior 
or  eo^jn^te  diameter  ; 
r«  r,  tiftDifvrie  or  widest 
iliaineter;  o^  b^  o^  b, 
oblique  diametei^ 

In  the  oii^bal  sped* 
mensy  wMch  were  le* 
lec!tod  at  giving  the  fuU 
avtttge  diroensioiu,  the 
loUewiQC  were  the  mea- 
ittiMMrti  in  ineba :~ 

Anteo-poateriar  dia- 
meter —  female,  ■!§  ; 
Bak^  4.  TnuLKveree 
diiwrtn^-fSemalc^    5\  ; 

4|.  ObUqtiO 

"  -^  femaJe,   5  ; 


the  jKisiiion  of  the 
keystone  of  an 
arch ;  but  being  in 
reality  broader  at 
its  pelvic  than  on 
itfi  dorsal  aspect,  it  is  a  keystone  inverted,  or  having  its  broad  end 
lowest,  and  is  supported  in  its  place  chiefly  by  ligaments,  but  also  tu  a 
slight  extent  by  the  inward  projection  of  the  anterior  margin  of  tlie 
iliac  articular  surface.  The  hne  of  pressure  of  the  weight  of  the  body 
on  the  sacrum  is  directed  downwards  towards  the  symphysis  pubis,  and 
the  reaistaDce  of  the  head  of  the  thigh-bone  on  each  side  is  du*ected 
upwaidB  and  inwards. 

The  axis  of  (he  pelvis  is  the  name  ^ven  to  a  line  drawn  at  right 
iiig;le8  to  the  planes  of  the  brim,  cavity  and  outlet,  through  their  central 
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point-g>    The  posterior  wall,  fonned  by  the  sacrum  and  coccyx,  being 
abuut  five  iuches  lung  and  concave,  while  the  anterior  wail  at  the 

Fig.  DL  Fig*  &1, — Vertical  MiDii^ir  sECtiov 

OF  A  FSMALK  fKU'iiJ  (reiJuced  ffom 
Mgele's  figure),     i 

If  Bjmphjsijs  pnVa ;  2,  promontorj 
of  the  sacram  ;  3,  coccygcd  booei  j 
4,  anterior  Buiierior  spioe  of  ilium ; 
5^  tubeiiosily  of  iMrbitiiii  ;  6,  spine  o£ 
iscbium  (tbe  obtumtcir  faramen  is  tsjot 
represented  bo  pointed  below  as  it 
genetally  is  in  femalei).  The  Terti* 
cat  aiQcl  honzontaJ  Hnei  in  the  luwer 
part  of  tbe  figure  win  Assist  the  eye 
in  judgiDgof  the  degree  of  iDclinatioa 
of  tbe  p<ilv'iij,  as  illustrated  by  the 
Doxt  Bgure. 

syn:iphjsis  pabis  is  only  one 
and  a  half  or  two  inches  lon^, 
the  axis  is  ciirYcd  ;    it  is  di- 
rected  at   the   inlet  upwards 
and  forwards  towards  the  nm- 
bihctis»    and    at    the    outlet 
_        downwards  and  a  little  back* 
wai'ds  or   forwards  according 
to  the  level  of  the  coccyx. 
Differences  accordmg  to  sex. — The  size  and  fnrm  of  the  pelvis 
differ  remarkably  in  the  two  sexes.     In  the  female  the  constituent  Ixmea 


Fig.  92 


Fig.  92.^ — Sketch  op  pabt  of  the  pes- 
CKi^rxa  piGunE,  sHuwi5a  tiir  isrctii- 

ITATION    OF   TUB    DIUM    OF  TMK   FStVU 
AND  ITS  AXIS  IK  TH£  ERECT  POSTQIUe.    | 

a,  6,  line  of  inclination  of  the  brim  of 
the  trao  pelvis  i  r,  /,  a  line  incliiiin^ 
liackirarda  and  npwai-dj^^  toncbiug  the 
lower  edge  of  the  symphysis  pubis  and 
point  of  the  coccyx  ;  c,  r/,  nxia  of  tbe 
luim  tit  ri^bt  angles  to  the  pknc  of  Ute 
brim  ;  r/,  A,  y,  cyrved  axis  of  the  cavitj 
and  outlet. 

are  more  slender  and  less  marked 
with   mnscnlai'  impressions ;  the 
peqxndicular  deptii  is  less,  and 
the  breadth  and  capacity  of  the 
tnie  pelvis  f^^reater  \  tlie  ilia  how- 
ever BXQ  more  vertical,  and  thus 
the  false  ix-lvis  is  relatively  nar- 
rower than  in  the  male  ;  the  inlet 
of  the  tnie  |>el\'is  is  more  nearly 
circular^   the  sacral   promontoiy 
projectin|ir  ^<?ss  into  it ;  the  sacrum  is  flatter  and  broader  ;  the  depth  of 
the  symphysis  pubis  is  luss  ;  the  pubic  arch  is  much  wider,  and  the 
space  between  the  tuberosities  of  the  iscliia  greater. 
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The  average  dimensions  of  the  pelvis,  as  measured  in  a  number  of 
foll-sized  males  and  females,  may  be  stated  as  follow,  in  inches  : — 


j 

Male. 

Female. 

Distance  between  the  widest  part 

of  the  crests  of  the  ilia     . 
Distance    between    the    anterior 
!     superior  spines  of  the  ilia 
Distance  between  the  front  of  sjm- 
1     ph  jsis  pubis  and  the  sacral  spines 

True  Pelvis. 

10     to    11 
9^   —   10 
C^   —     7 

m  to    11 
10    —    lOi 

Brim.    1  Cavity.     Outlet. 

Brim. 

Cavity. 

Outlet 

,  Oblique  diameter      . 
Antero-posterior  diameter     . 

1 

4 

4^ 
it 

4 

5 

4| 
4| 
6 

The  hnman  pelvis,  compared  with  that  of  the  lower  animals,  is  characterised 
by  its  shaUowness  and  breadth,  and  by  the  great  capacity  of  the  true  pelvis  ;  bj 
the  expansion  of  the  ilia,  the  length  and  sigmoid  curve  of  their  crests,  the 
massiveness  aad  straightness  of  the  ischial  tuberosities,  and  the  shortness  of  the 
symphysis.  Similar,  although  much  slighter,  variations  in  the  form  of  the  pelvis 
are  to  be  recognized  in  the  different  races  of  mankind,  the  most  important  of 
which  is  in  the  relation  of  the  antero-posterior  to  the  transverse  diameter,  and  is 
expressed  by  what  is  termed  the  pcUic  index.  This  is  measured  at  the  pelvio 
brim ;  the  transverse  dixuneter  is  to^exi  as  the  standard  =  100,  and  the  proportion 
of  the  antero-posterior  diameter  to  this  gives  the  index.  For  this  purpose  the 
pelves  of  the  two  sexes  must  necessarily  be  grouped  separately,  the  female  having 
always  a  lower  index  than  the  male ;  and  the  mole  is  usually  selected  for  com- 
pazison.  The  foUowing  examples  of  the  avemge  pelvic  index  in  the  male  of  four 
races  will  show  the  range  of  variation : 

European  (Flower)  81 

Negro  (Vemeau) 89 

Native  Australian  (Flower)    93 

Andaman  Islander  (Flower)   101 


THB    73BMX7B. 

The  fBmnr  or  thigh-bone,  situated  between  the  hip-bone  and  the  tibia, 
is  the  largest  and  longest  bone  of  the  skeleton,  its  proportion  exceeding 
one-fourth  of  the  height  of  the  whole  body.  In  the  erect  position  of 
the  body  it  inclines  inwards  and  slightly  backwards  as  it  descends,  so 
as  to  approach  inferiorly  its  fellow  of  the  opposite  side,  and  to  have  its 
upper  end  a  little  in  advance  of  the  lower.  It  is  divisible  into  a  superior 
extremity y  including  the  head  and  neck  and  two  eminences  called  tro- 
chanters,  the  s?iaft,  and  an  inferior  extremity  expanded  into  an  external 
and  an  internal  condyle. 

At  the  superior  extremity  of  the  bone,  the  neck  extends  inwards,  up- 
wardSy  and  slightly  forwards,  being  set  upon  the  shaft  at  an  angle  of 
about  125**  or  130  .  The  neck  is  expanded  from  above  down  at  its  base, 
where  it  meets  the  shaft  obliquely,  but  compressed  from  before  back,  so 
that  the  vertical  diameter  greatly  exceeds  the  antero-posterior ;  the  sum- 
mit becomes  more  rounded  and  is  somewhat  enlarged  again  as  it  joins 
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Fig.  93. 


the  head.  It  is  shorter  superiorly  than  infcriorly,  and  the  anterior  sur- 
face is  shorter  than  the  posterior.  The 
head  forms  more  than  half  a  sphere,  and 
is  covered  with  cartilage  in  the  fresh 
Btate.  Beliiiid  and  below  its  central 
point  is  a  small  dejiression,  which  gives 
attachment  to  the  iuterarticular  liga- 
ment of  the  hip  joint. 


13] 


I  ,?3 
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Fig.    d3.--FCMUR    OF   A  3CAL8  FBOlf    BEFOBI. 
(A.T.)     i 

1,  shaft ;  %  bead  ;  3,  neck  ;  4,  greit  ^rk 
chanter  ;  5,  smoJl  trtJcbAtiter  ;  6,  anterior  intef^ 
trochsnteric  Hue ;  7,  mtemal  condyle  ;  8,  estUnnl 
condyle  ;  9,  intemal  tul>eroaity  ;  x ,  addaetor 
tubercle;  10,  ejctenial  tuberosity  ;  11,  the  tro« 
chleaf  or  putclliir  stirfaee  :  above  it,  12,  the  ilM 
part  of  tho  femur  sometimes  caUed  the  sapira- 
pfilellar  surface  ;  13,  the  depression  for  th« 
tendon  of  tbe  poplitcm  muscle. 


The  great  irochanier  is  a  tMck  tmn* 
cated  process  pixtlon^cd  upwards  in  &j 
line  witli  the  extennil  smface  of  the 
shaft.     In  front  it   is  marked  hy  thfil 
insertion  of  the  ghiteus  minimus;  ex-j 
temally  an  ol>lique  line  directed  down- 
wards and  forwards  indicates  the  in*| 
ferior  border  of  the  insertion  of  thoj 
gluteus  mcdius  muscle,  and  lower  down  I 
the  surfoee  is  bounded  by  a  horizontaLj 
line,  continued  upwards  in  front  of  tlid| 
trochanter  to  an  eminence  at  the  juno| 
tion  ivith  the  neck,  the  ft/ bark  of  fh 
femur;  the  line  marks  tlie  upjier  limifel 
of  the  Tastus  exterTuis.     Iiitenjally  a' 
its  bnse,  and  rather  behind  the  neck,  is 
the  trochanierk  or  dipiial  foma,  wliichl 
gives  attachment  to  the  obturator  ex- 
temus  mtiscle,  while  close  above  and 
in  fi-ijut  of  this  is  the  impression  of  the 
obturator  iuterniis  and  gemelli  muscles. 
The  upper  border  of  the  gi^eat  tit>chanter 
is  narruw,  and  presents  an  oval  mark 
for  the  insertion  of  the  pyriformis  ;  the 
jxjsterior  border  is  prominent,  and  con- 
tinued into  a  strong  smooth  ridge,  the 
jpoderifyr    inkrtrofhunUric    line,   which 
passes  downwards  and  inwards  to  the 
small  trochanter,  and  hniits  the  neck 
posteriorly  ;  above  the  centre  the  line 
is  thickened,  mm  king  the  attachment 
of  the    upper  part  of   the  qnadratus 


femoris  ;  the  enlargement  may  be  termed  the  tubercle  of  the  quadratm. 


THE    FEMtTR. 


113 


The  mnatt  trochanier,  a  conical  eminence,  projects  from  the  posterior 

and  tim^  aspect  of  the  lione  at  the  junc-  ^, 

tion  of  the  neck  with  the  shall ;  its  rounded 

itunmit  gires  attaclimcnt  to  the  teniion 

of  tlie  peoaa  and  iliacus  musc^les.    The 

ladk  m  separated  from  the  shaft  auto- 


flg*  IK. — FxMlTft  or  A  MALI  7R01C  BXQIirD.  (A.  T,)  } 

|«  5b  7.  ?,  9,  X  ,  10,  and  13,  as  in  tbo  preceding 
;  i,  pit  on  the  hcjwl  for  th«  iiifcoiurticular 
Rl  of  the  hip-joint  \  3',  the  back  of  tke  neck, 
\  a  ■light  groore  for  the  obturator  ejtteniuii 
■MBl«  as  it  pMie*  over  ihe  e&ptalar  ligament  mid 
wttk ;  hetveoA  4  aod  5,  tbo  posterior  intertro- 
chanterk  ri«lge;  14,  gtut^  ridge;  15,  inner  divi- 
MOi  ol  apper  and  of  litiea  a«penL  -,  bctwceti  this 
1^  lh«  gluteikl  tidge  IB  men  the  line  leading  to  iimnil 
twwfihiatir ;  la,  UneA  aspeni ;  17,  popliteal  sur- 
&tt ;  IS.  ratercondjkr  notch ;  19,  lommen  for 
lh«  Btdallisy  aitoy. 
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rkurljr  by  the  anierior  tnferfrodumfmc 
Hm^  m  broad  rout^h  hue  comnienciiig  at 
tha  tdberde  of  the  femur  and  directed 
oUiqiiel;  downwank  and  inwards  a 
flager'a  breadth  in  front  of  the  f^mall 
tfocbaiiter ;  it  indicates  the  attachment 
of  fhi  thick  anterior  portion  of  the  cap- 
■dar  Igament  of  tlic  nip  and  the  upper 
'  of  the  united  cmrcus  and  vaBtna 
i  muaelce. 
The  sh^fl  h  arched  from  aboA^c  down- 
warda^  with  the  convexity  forwards.  It 
ii  cxiiaiided  at  its  uppr  and  lower  ends. 
Toirafdi  the  centre  it  is  nearly  (rylindri- 
cal,  but  with  a  tendency  to  tlie  prismatic 
fgiBl,  due  to  the  projeetiun  of  thg  lima 
aipen  behind^  and  a  gli^dit  flattening  of 
Ilia  matikce  in  front ;  so  that  it  may  con- 
VCDItttfj  be  regarded  aa  presenting  an 
rand  two  lateral  surfaces,  although 
lini«  separating  the  surfaces  d*i 
All  three  surfacea^  emtxith  and 
,  are  ooTcred  by  the  cmrcus  and 
muacles.  The  lateral  surfaces  in 
tba  middk  of  their  extent  approach  one 
Mother  behind,  being  only  separated  by 
tht  liiiea  aijiera.  Tne  linm  asprrn  is  a 
""^^inent  ndge,  extending  along  t!ic  cen- 
"of  the  shaft  jKiSteriorly,  and 
J  aboTC  and  below.  It  presents 
»absrp  margins  or  lips  and  a  flat  in- 
Usj^  The  extenml  lip  is  prolonged  up 
m  tbe  ipufe  Irobhuit^.  and  in  its  course  ^ 

ii  itiQ^j  mulDBi  tut  about  three  inches  where  the  gluteus  maximus  ia 
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attached  ;  this  fjhitfal  rulf^e  is  the  representative  of  the  third  trochaTifa* 
of  the  hor&e  and  other  animals.  Tlic  internal  hp  is  continued,  windinj^ 
in  front  of  the  Bmall  trochanter,  to  the  anterior  intertrochanteric  line, 
markinf^  the  attachment  of  the  vastus  intemus,  and  in  the  interval  be- 
tween the  two  diverginj^  brauches  of  the  linea  aspcra  a  less  distinct  Kne 
IB  seen  ptmsing  to  the  Bioall  trochanter,  and  which  gives  attachment  to 
tlie  pectinciis.  Infcriorly  the  two  lips  arc  prolonrred  to  the  condyles 
noder  the  name  of  wifnmi  and  exf4^nial  sffpmco?idijhr  linps^  enclosing 
between  them  a  flat  triang^ilar  surface  of  b<me,  tlie  poplifeal  surface  nf 
ihe  femur,  which  forms  the  floor  of  the  upper  part  of  the  popliteal  space. 
The  internal  Bupracondylar  line  is  interrupted  at  the  upi>er  part  where 
the  femoral  vessels  lie  against  the  bone ;  it  terminates  below  in  a  email 
sharp  projection,  the  addudor  iuherde^  gi^ii^g  attachment  to  tlie  tendon 
of  the  adductor  magnue.  Above  the  centre  of  the  linea  aspera  is  the 
foramen  for  the  medullary  artery,  directed  upwards  into  the  bone;  a 
second  is  freqiiontly  to  be  seen  near  the  lower  end  of  the  line. 

The  infer mr  extremihj  presents  two  rounded  eminences,  the  condtjltM^ 
uuited  anteriorly,  but  separated  posteriorly  bj  a  deep  iniercondylar  fo^sa 
or  fiokh.  Their  greatest  prominence  is  directed  backwarfs,  and  their 
curve,  as  it  increases  towards  that  part,  may  be  compared  to  that  of  a 

Eartiallj  uncoiled  piece  of  watch-spring.  The  external  condyle  is  the 
roader  and  more  prominent  iti  front ;  the  internal  is  tlie  longer  and 
more  prominent  inferiorly.  One  large  articular  surface,  coated  continu- 
ously with  ca^rtilage,  extends  over  both  condyles,  but,  oppasite  the  front 
of  the  intercondylar  fossa,  it  is  divided  by  two  irregular,  slightly  marke<l> 
transverse  grooves  into  three  parts,  an  elevated  surface  on  each  side  of 
the  f<>s3a  for  articulation  with  the  tibia  ;  and  a  grooved  anterior  surface 
for  the  patella.  The  patellar  surface  is  of  a  trochlear  form,  bein^ 
marked  l>y  a  vertical  hollow  and  two  prominent  lips  ;  the  extemi 
portion  of  this  surface  is  more  prominent,  and  rises  higher  than  the  in- 
ternal. The  tibial  Biirfacea  are  nearly  parallel,  except  in  front,  where 
the  intenial  turns  oblicpiely  outwards  to  reach  the  patellar  surface.  On 
the  exposed  lateral  surface  of  each  condyle  is  a  rough  fuberastff/^  gi^ng 
attaelmaeut  to  the  respective  latei'aJ  ligament  of  the  knee-joint.  The 
external  tulicrosity  is  the  smaller  of  the  two  ;  above  it  is  a  roundish  im- 
pression for  the  outer  bead  of  tlic  gastrocnemius*  and  below  and  behind 
it  an  oblique  groove,  ending  inferiorly  in  a  pit,  in  winch  the  popliteus 
muscle  takes  origin.  On  the  upi^cr  part  of  the  internal  condyle,  betweei 
the  adductor  tubercle  and  the  articular  smface  is  an  impression  for  tli< 
internal  head  of  the  gastrocnemius. 

The  head  and  neck  of  tlie  femur  are  deeply  placed,  the  groj 
trochanter  is  co\'ered  only  by  the  aponeurosis  of  the  gluteus  maximn 
nnd  is  readily  felt,  forming  the  most  prominent  part  of  the  hip.  TI 
shafli  is  thickly  surrounded  by  muscles.  The  condyles  are  siibcntaneoi 
on  each  side  of  the  knee,  the  internal  Ix^ing  espceialiy  prominent  ;  the' 
trochlear  surface  is  concealed  by  the  patella  duiing  extension,  but  in  the 
flexed  limb  its  form  can  tje  traced  pushing  up  the  muscular  covering. 

The  angle  between  the  neck  and  shaft  of  the  femur  is  very  open  in  the  chiM  ; 
in  axlvanced  tige  it  tends  to  diminish,  and  at  kuit  may  be  reduced  to  a  right  angle, 
probably  as  a  result  of  degenerative  proeeBsefl. 

Ih  the  fnnalr  the  angle  of  thp  neck  is  slightly  less  obtuee  than  in  the  mt^e ; 
and  from  the  greater  width  of  the  pelvic,  and  the  flhortness  of  the  limbe^  th« 
^onyergence  of  the  thigh  boned  inferiorly  is  more  appaient* 
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The  pateUft,  roiula,  or  knee-pan,  situated  afc  the  front  of  the  knee* 

Fig.  95.— Bight  patella.     (A.  T.)     i  Fig.  95. 

A,  from  before ;  B,  from  behincL 

Both  ▼ie^rs  abow  tbo  lower  extremity  pointing  ilightly  inwards  ; 
tlie  pasterior  riew  ehowa  the  articular  surface,  di?ii!tid  by  an  ele- 
vated ndge  into  u  stoaller  inienml  and  a  larger  external  part. 

joints  is  attached  inferiorly  by  a  h'gament  or  tendon  to 

the  tibia,  and  may  be  coasidcred  as  a  seBamoid  bone 

deveJoped  in  the  tendon  of  the  qiiadricejis  extensor 

cniris.     It  is  compressed  from  before  backwards,  and 

has  the  fonn  of  a  triangle  with  the  apex  below.     Its 

smfccrior  sui'&ce  is  snbcntaneous  ;  the  superior  border 

is  broad,  and  gives  attachment  to  the  extensor  muscle ; 

its  inferior  angle,  together  with  the  shaq>  border  on 

cadi  side,  gives  attachment  to  the  ligamentum  patellae. 

The  deep  surface,  except  at   the  inferior  angle,  is 

coated  with  cartilage  for  articnltition  with  the  femur, 

and  is  divided  by  a  vertical  elevation  into  two  parts,  the  extenial  of 

which,  the  larger,  is  transversely  concave,  while  the  internal  is  convex. 

The  tihia,  or  shin-bone,  is,  next  to  the  femur,  the  longest,  bone  in  the 
dcdeton.  It  is  the  anterior  and  inner  of  the  two  bones  of  the  leg,  and 
akioe  commmiicates  the  weight  of  the  trunk  to  the  foot.  It  articulates 
with  the  femur,  fibula,  and  astragalns. 

The  sifptriar  errremitt/  is  thick  and  expanded,  broader  from  side  to 
dde  thaD  from  before  backwards,  and  slightly  hoUowed  posteriorly.  On 
its  eaperior  aspect  are  placed  two  slightly  coiica%e  articular  surfoces, 
which  sustain  the  femur.  These  are  the  amdylar  surfaces ;  they  are 
oval  in  form,  the  Internal  being  lai^r  than  the  external,  a  little  more 
hollowed,  and  longer  from  before  backwartJs.  Between  them  is  an  irreg- 
nbr  interval,  depressed  in  front  and  behind,  where  it  gives  attachment 
to  the  crucial  ligaments  and  semilunar  fibro -cartilages  of  the  knee  joint, 
and  elevated  in  the  middle,  where  is  formed  the  spine.  The  summit  of 
the  spine  presents  two  compressed  tuliercle?!,  formed  by  the  prolongation 
npwfi^*dB  on  its  sides  of  the  margins  of  the  condylar  surfaces,  the  inner 
rising  a  hctle  higher  than  the  outer.  Ou  the  sides  of  the  upper  ex- 
tremity of  the  bone  ai*c  two  massive  eminences^  the  extei'rml  and  mknml 
ttiberosiiies  ;  the  outer  of  these,  somewhat  smaDer  than  the  other,  forms 
at  the  junction  of  its  anterior  and  external  surfaces  a  broad  promhn: Tit 
tubercle,  and  is  marked  at  its  posterior  and  uuder  part  by  a  flat  surface 
whidi  articulates  with  the  fibula,  while  the  inner,  whicfi  is  rounded, 
pECsents  posteriorly  a  groove  for  the  insertion  of  the  semimembmnosiiB 
^"' "  Lower  down,  in  frout,  is  situated  the  iubenk  or  anUrior 
_  ]/f  marked  by  the  attachment  of  the  ligamentiim  patelloe. 
The  s/ia/i  of  the  tibia  is  three-sided,  and  diminishes  in  size  as  it 
ends  for  about  two-thirds  of  its  lengthy  but  increases  somewhat 
its  lower  extremity,  Tlie  inlenml  surfacs  is  convex  and,  for  the 
\  part,  Bubctttaneous ;  at  the  upper  end,  by  the  side  of  the  t\ibetdt^ 
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is  a  Blight  roughnesa  where  the  tcDdoiis  of  the  eartoriiis,  gracilis,  and 
&einitendtriosus  muscleg  are  inserted.  It  is  separated  Irom  the  external 
surface  hj  a  aharp^  shglitly  sinuous  ridge,  the  anierior  harder  or  tre^i, 
which  deaccndja  from  the  tiiberclei  and  is  smoothed  awaj  in  the  inferior 

Fig,  06.  Fig*  9f(,— RiQHT  riBiA  prom  before.     (A.  T.)    J 

6'  If  sbaft,  and  cre^t  or  auiterior  bonier  ;  2,  inner  tQb^ 

rositjT  \  3,  outer  tubenisity ;  4,  inner,  and  5  outer,  oon- 
dylar  articukir  surface  ;  6,  epine^  with  foasa  at  its  root 
in  front ;  7,  tubercle  ;  3,  lower  articular  amfaoe  for  ai* 
tn^gdiua  I  9^  internal  malle^slua. 

third  of  the  bone.    The  external  mrfa€$  j^* 
elightlj  hollowed  in  the  larger  part  of  its 
extent,  where  it  gives  origin  to  the  tibialis 
aeticna  muscle  ;  but  beneath  the  point  where 
the  crest  disappeai-g  it  turns  forwards,  be- 
comes convex,  and  is  covered  by  the  extensor 
tendons.     The  j)osferhr    surfam  is  crossed 
obliquely  in  its  upper  third  by  a  rough  line, 
the  ptypUfml  or  ohtique  Une^  wliicli  nmfi  dowu^H 
wards  and  inwanls  from  the  outer  tiiberodtj^H 
and  gives  origin  to  the  soleus  muscle  :  above 
this   is  a  triangular  area  occupied  by  the 
popliteus  muscle,  while  below  the  line,  in  the 
middle  third  of  the  shaft,  a  longitudinal  ridge 
divides  the  surface  into    two  portions, 
inner  giving  origin  to  the  flexor  longas  di 
torum,  and  an  outer,  larger,  to  the  tibiali 
posticus.    Kear  the  oblique  line  is  a  larg^ 
medullary  foramen  directed  downwards  into 
the  bone.     The  posterior  surface  is  eeparatedw^u 
from  the  internal  by  a  Biiaooth  roundai  rn-fl 
iemal  hordn\   and  from  the  outer  surface, 
by  the  exlenml  border^  a  sharp  ridge,  inclined 
forwards  above,  to  which   the  interosseous 
membrane  is  attached. 

The  inferior  ex f remit f/^  much  smaller  than 
the  superior,  is  expanded  tmnsvereely,  and 
projects  downwards  on  its  inner  side,  so  as  to 
lorm  a  thick  process,  the  mlernal  nmlleoius, 
Inferiorly  it   presents  for  articulation  wii" 
the  astragali!::  a  cartilaginous  sm-face,  whii 
is  quadrilateral,  concave  from   before   bacfc 
wards,  and  having  its  posterior  border  naJN' 
rower  and  projecting  farther  downwards  than 
the  anterior;  iotei-nally  the  cartilaginooft. 
face  is  continued  down  in  a  vertical 

tion  unon  the  internal  malleolus,  cloth iug  its  outer  surface  som< 

moi-e  deeply  in  front  than  l>ehind.  The  external  surface  is  concave, 
and  mostly  rough  for  ligament,  but  along  the  lower  border  is  a  narrow 
snrfaoe  which  is  smooth  and  cartilage-co^ei'ed  for  articulation  with  the 
fibula.  The  posterior  surface  of  the  internal  malleolus  is  marked  by  a 
double  groove  for  the  tendons  of  the  tibialis  pofitious  and  flexor  longus 
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digitomm,  and  more  externally  is  a  slight  depression  ^vhere  tlic  tendon 
of  the  flexor  lonijug  hallucia  licg. 

The  tibia  is  slightly  twisted,  so  that  when  the  nppor  exti-emitj  has  its 
lonj^  diameter  directed  transversely,  the  internal  malleolus  is  inclined 
forwards. 


f    Ftg,  97. — RroHT  KBU  rnoM  behiipd.     (A.  T.)     i 

6f  and  9,  as  in  the  preceding  figure ;  ^j  groove  Ijeliintl 
the  mtfinuU  tuberosity  for  tbe  tendon  of  tlie  scn^imcni- 
Lmnc^us ;  10,  articular  facet  for  the  licad  of  tbe  tibuU  ; 
lit  obliqoe  line  of  tibia,  abore  which  is  the  tmnguLar 
pofhUni  surface;  12^  medullary  fonimf?n  directed  down- 
vaida;  13,  triangular  rough  eurfoee  for  tbe  lower  iiiter- 
oateoSB  Ugamcntf  and  i^niall  cartilAginoua  Hurface  lieluw 
il  for  acrUcuLation  with  the  fibula  ;  14,  below  a  sJigbt 
|9O0?e  marking  the  place  of  the  flexor  longus  bAllucis 
BBKle  ;  15,  below  the  groove  <if  the  tc-udons,  of  the 
Bexor  langua  digitorum  and  tibial Ls  jxitsticuB  niusdiea. 

V  Both  tuberosities  of  the  tibia  are  suLcuta- 
nieoas,  the  external  foiminj?  a  .Kii|ierlicial 
^irominence  at  the  outer  and  fore  part  of 
the  knee.  The  internal  surface  of  tlie  shalt 
is  thinly  covered  ibr  a  short  distance 
at  the  npper  part  by  the  tendons  of  the 
sartorius,  gracilis,  and  BemitenditiosuB,  but  in 
the  rest  of  its  extent  it  is  Buijcutaneoue, 
t<»gether  with  the  continnoiis  surface  of  the 
internal  nialleoliis.  Anteriurly,  the  tubercle 
gives  rise  to  a  slight  elevation  below  the 
knee,  on  which  the  body  is  supported  in  kneel- 
ing, and  rnnning  down  from  this  the  crest  is 
to  be  followed,  constituting  the  shin. 


Pig.  »7. 
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I     The  filmla,  gv  peroneal  honey  is  situated  at 

the  outer  side  of  the  leg  ;  it  is  nearly  cqnal  to 

the  tibia  in  length,  kit  is  mncli  more  slender. 

Its    inferior  extremity  is  placed  a  little  in 

advance  of  the   sajniTior  ;   and   its   shaft   is 

slig^htly  curved,  so  as  to  have  the  convexity 

directed  backwards,  and,  in  the  lower  halfj 
IpUghtly  inwards  towards  the  tibia, 
K  The  aupeiior  extremittj,  or  hmd^  somewhat 
pxpanded,  is  produced  ufiwardB  at  its  liind- 
^get  part  into  a  conical  eminence,  known  as 

the  styloid  prortss ;  in  front  of,  and  inside 

this   is  a  small  oval  cart iJ age- cove ix^d  facet, 

looking  upwards,  inwards  and  forwards,  for 

articulation  with  the  outer  tuberosity  of  the 

tibia ;  while  more  externally  is  a  somewhat  excavated  surfiuce  where 

the  tendon  of  tlie  biceps  femoris  is  inserted :  the  outer  side  of  the  head 

is  smooth  and  sulx-iitaneous.     The  somewhat  constricted  part  below  the 

head  is  distinj^niished  as  the  mck. 
The  inferior  exirtmiUj^  or  external  malkoim,  ia  longer  and  moi^ 
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prominent  than  the  internal  malleolus  ;  internally  it  fonns  the  outer 
limit  of  the  ankle  joint,  and  pre8cnts  a  triangular  smooth  surface  for 
articulation  with  the  astragdus,  behind  which  is  a  rough  depresdoa 
where  a  part  of  the  external  hiteml  ligament  is  attached ;  its  anterior 
bordLT,  aftcT  projecting  rather  abruptly  forwai'dsj  slopes  dowmvarda  and 

Fig,  98.  Fig,  99,  Fig.  98.— EiflHT  ftbula  from  thi  outside,  (A,  T,)  i 

1,  nuier  surface  of  tho  ebait ;  2,  bead;  3,  Btykul 
proce^  ;  4,  cxtcnial  mallcoluft^  the  fij^ure  u  plftoed 
opposite  its  anterior  oblique  edge  ;  above  thk  Is  Msca 
the  triangulai-  bubcutaneous  surface* 

Fig.  99.^RiaiiT  wibuul  fiiox  the  iksh^c  Asm  sieixdi. 
(A.T.)    i 

5,  orticutar  surftice  oti  tfio  head  for  the  tibm;  6, 
points  to  the  iutemul  Eurface  ;  7*  the  triangular  roQgll  j 
BurfacD  for  the  lower  interoBBcoui  ligaiaeut ;  8,  the  ex-1 
tcmal  maUeol&r  Kurface  far  articulation  with  the  matzH 
galuB  ;  9,  grooTe  behind  the  external  mnUeoliu  for  Ml 
tendons  of  the  peronei  muBcIej  ;  at  a  little  distatioo 
below  6,  the  medullary  forameu, 

backwards ;  posteriorly  it  is   marked  by  aj 
shallow   g^i'oove  traversed  by  the  tendons 
the  iicronei  muscles  ;  externally  it  is  con'^'erl 
and  subcutaueous,  and  a  trianf^ular  subcut 
neous  suifnce  is  eontinued  up  from  it  for  two 
or  three  inches  on  tlie  sliaft. 

The  skifi  presents  four  surfaces,  separatedJ 
by  as  many  prominent  lines.     Three  of  theaoj 
lines  arc  known  as  borders,  the  fourth  is  th 
interosseous   ridge.      The  anferwr  border 
the  most  prominent ;    it  commences  at 
fore  part  of  the  neck,  and  takes  a  straighft 
coui-se  down  the  froat  of  the  bone  as  for 
the  lower  fifth,  where  it  bifurcates,  the  om\ 
line  running  to  the  front  of  the  malleolus,  tlK 
other  to  the  back,  and  enclosing  between  them  J 
the   triangular    subcutaneous   surfiice.     Im*i 
mediately  internal  to  tbis  is  the  inierofi^ey 
ridge,  so  named  from  giving  attachment 
.J,  _  _  the  interosseous  membrane  ;  it  is  close  to  th 

1 1 1  li  \  anterior  border  above,  but  gradually  diver_ 

from  that  OS  it  passes  downwards  ;  it  termi-1 
nates  about  an  inch  and  a  half  above  th 
ankle-joint  in  the  apex  of  a  triangular  su 
face,  convex  and  roughened  by  the  iaferio 
interosseous  ligament,  fixing  it  to  the  tibii 
The  exiertml  border  extends  the  whole  len^ 
of  the  bone,  from  the  styloid  process  to  the  ])ack  of  the  malleolus, : 
dining  inwards  in  its  lower  half.  The  remainiog  border,  hiiernal^ 
commences  at  the  inner  side  of  the  neck,  runs  down  the  shaft  for  two^ 
thirds  of  its  length,  and  then  ends  by  joining  the  interosseous  ridge* 
The  surfaces  are  : — the  an(trwt\  iK-tween  the  anterior  Iiorder  and  the 
mterosBeous  ridge,  narrow  above,  wider  below  ;  it  gives  origin  to  thje  ex- 
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tensor  mnscles  of  the  toes  and  the  peroneus  tertius  :  the  ext^mal^ 
hrojidfiSt  of  all,  somewhat  hollowed  at  the  upper  pait,  turning  below 
to  the  back  of  the  malleolus,  thiia  indicating  the  course  of  the  peronei 
muscles,  by  which  it  is  completely  covered  ;  the  jmmferior,  which  winds 
to  the  inner  side  of  the  bone  in  its  lower  half  ;  in  its  upper  third  it  i 
TOogh,  giving  origin  to  the  soleiiB,  the  rest  of  iu  extent  is  occupied  hy 
the  flexor  longus  halhicis  ;  and  the  interna}^  hctweeu  the  intenml  border 
and  the  interosseous  line,  is  a  fusiform  surface  over  the  upper  two- thirds 
only  of  the  shaft,  and  giving  origin  to  the  tihialia  postieus  ;  it  is  often 
tiavereed  by  an  ohliriue  ridge  which  gives  attaelimeut  to  a  tendinous 
Beptum  in  the  muscle.  The  medullaiT  foramen  is  small,  placed  on  the  in- 
tenial  or  posterior  surface,  about  the  middle,  and  is  directed  downwards. 
The  bead  of  the  fibula  projects  under  tlie  skin  at  the  outer  and  back 
part  of  the  knee,  behind  and  somewhat  below  the  !evel  of  the  prominent 
outer  tuberoeity  of  the  tibia.  The  shaft  is  covered  by  muscles,  except 
oper  the  triangular  surface  above  mentioned.  The  external  malleolus 
descends  lower  and  projects  farther  backwards  than  the  internal,  its 
point  being  nearer  tp  the  heel  by  about  tliree-cpiarters  of  an  inch. 


THS    TABSUB. 


The  tazvus  is  composed  of  seven  1  nmcs,  vi2,,  the  calcaneum,  astragalus, 
na\iculi\r,  three  cuneiform,  and  cuboid. 
The  Calcaaoiun,  or  os  cakk^  is  the  largi^t  bone  of  the  foot.     Pro- 

Ftg,  100. — Bjght  foot,  vrsnTBD  from  above,  fiHowiva  Ftg.  100. 

ITS  DOMIL  19PKCT.      (A.  T.)      i 

«,  Sttvieular  boae ;  h,  aatrtigalas  ;  ty  os  csJcts ;  d^  ita 
tttJlMirOitly ;  r,  laternikl  cuueiform  ;  /,  middle   cuneiform ; 

«nuU  cuneiform;  A,  cuboid  boae.     I  to  V,  the  meta- 

boiics ;  If  3,  first  tmd  la^st  pliabii^eis  of  the  great  to«; 

\  Srst,  lecond,  tmd  third  pbolau^es  of  the  second 
toe. 

jecting  downwards  and  hackwards,  it  forms  the 
heel*  Above  it  articulates  with  the  astnigakif?, 
and  in  front  with  the  cuboid  bone.  Its  prin- 
cipal aj^is  extends  foi-wards  and  outwards  from 
its  pDBterior  extremity  to  the  cuhoid  booe. 

The  large  posterior  extremity,  or  iuberosHy, 
presents  inferiorly  two  iubercks,  which  rest  upon 
the  ground,  and  the  internal  of  which  is  the 
larger :  ita  hinder  surfaw  is  divided  into  an 
upper  part,  smooth  and  separated  by  a  bursa 
fipom  the  tendo  Achillis,  a  middle  pait  for  the 
attacliment  of  the  tendon,  and  a  lower  part, 
ci^nvex  and  roughened,  continued  below  on  to 
the  tubercles,  and  covered  by  the  thick  skin 
and  fatty  pad  of  the  heel.  The  part  in  front 
of  the  tuberosity  forma  a  slightly  constricted 
neck.  The  internal  surface  of  the  bone  is  deeply 
concave,  and  its  concavity  is  surmounted  in 
front  by  a  flattened  process,  the  8uskni<ieu!um 
Mi,  which  projects  inwards  near  the  anterior  extremity  of  the  bone  on 
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a  level  with  its  npper  surface,  and  presents  inferiorly  a  groove  occnpkd 
by  the  tendon  of  the  flexor  longus  hallucis.    Tho  upper  surface  preeentij 
two  articular  facets  for  the  astra^us,  sepamted  by  an  oblique  grmw 
in  which  the  interosseous  ligament  is  attached  ;  the  anterior  facet,  ofl 
subdivided  into  two,  is  placed  over  the  suBtentaculuni,  and  is  concave  j 
the  other,  posterior  and  external  to  this,  and  larger,  is  convex 
behind  fonvardg  and  outwards :  the  outer  end  of  the  groove  h  mud 
widened,  and  at  its  fore  part  is  a  rough  gnrface  where  the  c:kteuK»r  brevia 
digitorum  takes  origin.    The  anterior  extremity  articulates  with  the 
cuboid  bone  by  a  surface  concave  from  above,  do\\Ti wards  and  outwards, 
and  convex  in  tlie  opposite  direction,  and  internal  to  this,  along  tha  „ 
front  of  tlie  sustentaculum  tali,  the  inferior  calcaneo^na^icular  UgameoMl 
is  attached.     The  under  surface,  projecting  in  a  rough  anisrwr  hibertl^^ 
gives  attachment  to  the  inferior  calcaneo-cuboid  ligameats.     The  ex^| 
temal  fiurface  is  on  the  whole  flat,  but  presents  at  its  fore  part  a  variable 
ridge,  the  peroneal  spiite,  a-piu^ting  two  slight  grooves,  the  upper  for  the 
tend<jTi  of  the  fMiToneus  l>rc\is,  the  lower  for  the  peroneus  longus.  ^ 

The  astragalus,  or  falus,  second  in  size  of  the  tarsal  bones,  receive^! 
the  weight  of  the  body  from  the  leg.     It  articulates  \rith  the  tibia  and 
fibula  above,  the  os  calcis  below,  and  the  navicular  in  front.    Its  longiest 


Fig.  101. 


Fig. 


lOL— Right  foot  tiewxp  tbom  bslow, 

THR  PLAITTI^E  AflPECT.       (A.  T.)      J 


i 


The  iitdicatiooB  are  the  same  as  in  the  preeeding  figare; 
the  iDid<U«  and  extcraai  cuneiform  bones  are  not  leUered  ; 
the  Besamoid  bones  are  not  represented ;  thej  wiU  be  flee& 
in  the  view  of  the  articulationa  of  the  foot. 
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axis  is  diiiected  f^irwards  and  inwards.  Its  main 
part  is  called  the  hdi/,  the  convex  anterior  ex- 
tremity is  the  lifod,  and  the  grooved  part  behind 
this  is  the  neck.  The  fiuj>erior  articuhir  surface 
occupies  the  whole  of  the  upper  asjiect-  of 
1*01  ly,  and  sends  a  prokingation  downwards 
eacli  of  the  lateral  surfaces  of  the  bone.  T^ 
middle  part,  looking  upwards  to  the  tibia, 
convex  from  l>cfore  backwards,  broader  in  froni 
than  behind,  with  its  outer  margin  longer  than 
the  inner,  and  curved,  while  the  inner  is  straight. 
The  inner  lateral  part  is  narrow,  sickle-shaped, 
and  articulatt^fi  with  the  internal  malk^ilus  ;  the 
outer  lateral  jmrt,  much  deeper  and  triangulan 
articulates  with  the  external  malleolus,  In- 
feriorly, there  arc  two  smaith  surfaces,  whicl 
artieiiJate  with  the  calcaneum.     The   posterl' 


ontM 


of  these,  the  larger,  concave  from  within  out- 
wards  and   fonvards,  is  separated  bj  a  rough 
depression  for  the   interosseous  ligament  from.^ 
the  convex  anterior  surftu^e,  which  rests  on  the  " 
BUStentacnlum  tali*    The  nnindcd  surface  of  the  head  articulates  with 
tlje  navicular  bone,  and  inleriorly,  between  this  and  the  anterior  articu- 
lation witli  the  OS  oolcie,  18  a  small  facet  which  rests  upon  the  inferi' 
calcaneo-navicular  ligament,   the   three   forming  one   ci>ntijiuou3   ar-^ 
tioulir  surface*    The  posterior  border  of  the  bone  lies  hehind  the  siisten* 
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facnltmi  tali,  and  like  that  process,  is  grooved  by  the  tendon  of  the  flexor 
kiD^iis  halhicis. 

The  navicnlar  or  scaphoid  hone  is  placed  at  the  inner  side  of  the 
foot  between  the  astra^his  and  enneifonn  buiics.  It  is  elongated  trans- 
versely, and  compressed  Irom  before  baekwrn^ds.  It  presents  j>a8teriorly 
mi  articular  concavity  for  the  head  of  the  astra^^aiue^  anil  anteriorly  a 
convex  sorface  divided  by  tuo  hnes  Cdnvi^rginf^  below  into  three  facets 
which  articulate  respectively  with  the  three  cuneiform  bones.  Its  upfXT 
sor&oe  is  convex  from  side  to  side,  the  lower  is  narrower  and  very  un- 
even. On  the  outer  end  is  in  some  instances  a  small  articular  surface 
for  the  cuboid  bfine  ;  the  inner  end  forms  the  prfnninent  iuherch, 
dinjcted  downwards,  and  giving  insertion  to  the  tendon  of  the  tibialis 
poeticns  muscle. 

The  cimeifoifm  or  wed^^e-shaped  bones  are  known  as  first,  second, 
and  third,  from  within  outwards,  or  interoal,  middle  and  external.  They 
aie  placed  between  tbc  na\'iciilar  lione  and  the  three  inner  metatarsal 
bones,  and  present  anteriorly  and  post^iTiorly  smooth  surfaces  for  articu- 
lation with  those  bones.  The  internal  cuneilorm  bone  is  the  largest,  the 
middle  is  the  smallest.  The  proximal  ends  of  the  three  bones  are  in  the 
same  transverse  line  ;  b«t  at  their  distal  ends  the  internal  and  external 

ject  forwards  beyond  the  middle  one,  and  thus  form  a  deep  recess  into 
:h  the  base  of  the  second  metatai^sal  bone  is  received. 
"^The  internal  cimeifonn  bone  iias  its  sharp  border  directed  upwards, 
and  the  thick  rt*unded  biise  of  the  wedge  ]>rojects  downwards  on  the 
inner  border  of  the  foot.  The  anterior  articular  surfacej  for  the  first 
metatarsal  bone,  is  mucb  larger  than  the  posterior,  is  kidney-shaped  and 
convex.  The  inner  snvrace  is  free,  and  pres^ents  at  its  lower  and  fore 
part  a  smooth  rounded  mark  for  the  tendon  of  the  tibiaUs  anticus 
muscle  :  on  the  outer  side,  along  tlie  post^erior  and  sup^erior  borders  is  an 
L-fihaped  surface,  which  articulates  with  the  middle  ciincifonn,  and  at  its 
anterior  extremity  with  the  second  metatarsal  l>one. 

The  middle  cuneiform  bone  has  its  base  direct^jd  upwards,  and  the 
flliarp  edge  downwards  towards  tlie  sole.  The  posterior  end  is  somewhat 
broader  than  the  anteriur.  On  the  inner  side  is  an  L-shaped  articular 
fiurfaoe,  corresponding  to  that  on  the  internal  cuneifonn  bone ;  and  on 
the  outer  side  is  a  smaller  facet,  at  the  posterior  part,  for  the  external 
cuneifonn  bone. 

The  exlernnl  cvmiform  bone  is  also  situated  with  its  base  npwards. 
At  its  anterior  end  is  a  triangular  articular  surface  for  the  third  meta- 
tarsal Iwne,  and  continuous  with  this  ore  two  small  facets,  one  on  the 
fore  part  of  each  lateral  surftice,  for  the  second  and  fourth  metatarsal 
bones.  On  the  internal  surface,  at  the  posterior  part^  is  an  articular 
&Get  for  the  middle  cuneiform  bone,  and  on  the  outer  surface  a  much 
er  one  for  the  cuboid  Ijooe. 

The  cuboid  bone  is  situated  on  tlie  onter  side  of  the  foot,  between  the 
calcaneum  and  the  fourth  and  fifth  metatarsal  bones.  It  deviates  from 
the  cuboid  form  and  becomes  rather  pyrfunidal,  by  the  sloping  of  lour  of 
its  surfaces  towards  the  smaller  external  Ix^rder.  The  posterior  surface 
articnlates  with  tht  os  ealcis  :  the  anterior  surface  is  divided  into  an  in* 
temal  quadrilateral  and  an  external  triangular  facet,  articulating  with 
the  fourth  and  fifth  metatarsal  bones.  On  the  internal  aspect,  in 
the  middle,  and  reaching  its  superior  border,  is  a  smooth  snrface,  which 
articulates  with  the  external  cuneitbrm  bone,  and  behind  this^  in  somo 


m 


BONES    OF    THE    LOWEB    LIMB. 


instances,  is  a  emaller  surface  articulatinq;  with  the  navicular,  while  tho  ] 
remainder  is  rough  for  lifjanients.  Tlie  external  border  presenU  {| 
Buiooth  vertical  •groove,  in  wjiich  the  tendon  of  the  peroueus  longus  lies; 
and  the  interior  surface  is  traversed  obliquely  near  its  anterior  marpn 
by  a  continuation  of  the  same  groove  ;  behind  this  there  is  a  tliick 
ridge,  which,  with  the  rcst  of  the  inferior  surface,  gives  attachment  to 
the  calcaneo-cuboid  ligaments.  T)ie  suijcrior  surtace,  looking  outward* 
aud  upwards,  is  on  the  whole  even,  hat  i;;^ther  rough.  ~~ 

The  five  metatarsal  hones  ore  distinguished  by  numbers,  ace 
their  position  from  within  outwards.     They  rescmljle  tlie  meto 
honea  of  the  band  in  beiu^^^  long  bones,  slightly  convex  from  end  to  en 
on  the  dorsal  aspect,  in  having  in'egidar  shaped  bases,  tliree-sided  i 
and  rounded  heads  which  articidate  with  the  phalanges.      They  ab 
agree  with  the  metacarpal  Ijones  in  the  nmuber  of  hones  with  which  each"^ 
articulates. 

The  first  meiaiarmJ  hone  is  the  shortest^  but  is  much  thicker  and  more 
masBive  than  the  others.  On  its  base  is  a  large  kidney-shaped  sorfaee, 
filightly  otmtave,  for  articulation  with  the  internal  cuneifbrai  bone,  and 
occasiouallj  there  occurs  a  small  facet  on  the  outer  side  for  the  second 
metatarsal  bone.  Of  the  three  surfaces  of  the  shatl^  the  superior,  which 
looks  also  inwards,  is  oblong  and  convex,  the  inferior  is  concave,  and  the 
external,  the  largest,  is  triangidar  and  flattened,  and  is  marked  at  its 
postero- inferior  angle  l>y  a  rounded  impression  where  the  tendon  of  the 
peroncus  longus  muscle  is  inserted.  The  head  is  large,  and  has  on  i 
under  surface  a  median  ridge,  separating  two  grooves  in  which 
sesamoid  bonc^  glide. 

The  remaining  four  hones  are  distinguished  from  the  metacarpal  bon 
by  Ix^ing  more  slender  and  compressed  from  side  to  side,  c^rreaix>ndingl 
to  the  narrower  form  of  the  foot  compared  with  that  of  the  hand.     Th^ 
second  is  the  longest ;  the  others  diminish  gradually  to  the  fifth.     Theij 
shafts  present  in  the  gi'eater  part  of  their  extent  a  prominent  bordei 
imjking  upwards,  which  in  tlie  middle  three  appears  on  the  back  of 
foot  between  the  doi-sal  interosseous  muscles  on  each  side.     Their  bead 
are  elongated  from  above  down,  and  terminate  below  in  two  small 
jections  ;  on  each  side  is  a  tubercle  and  depression  for  tlie  attachment  < 
the  lateral  ligament.     The  bases  differ  in  the  several  bones,  and  thu 
furnish  distinctive  characters  between  them.     The  second  has  a  triangula 
base,  which  articulates  with  the  middle  cuneiform  bone ;  on  the  inne 
side  is  a  small  facet  for  the  internal  cuneiform  ;  and  on  the  outer  sid 
arc   usually  two  small  sm^faces,  an  npiier   and  a  lower,  each  agaiii 
subdivided  into  two,  thus  making  four  facets,  of  which  the  two  poeteriofj 
articulate  with  the  external  cuneifonn,  and  the  two  anterior  with  the  nexti 
metatarsal  bone.    The  Ihird  has  also  a  triangular  base  articulating  with] 
tlie  external  cuneiform  hone  ;  on  the  inner  side  are  usually  two  faceti 
for    the  second,  and  on  the  outer  side  a  single  larger  facet  for  th 
fourth  metatarsal  bone.     The  base  of  the  fourth  is  oblong  or  oval,  and 
articulates  with  the  cuboid  ;  on  the  inner  side  is  generally  a  double  faccfel 
for  the  third  metatai-sal  and  the  external  cuneiform  bones,  but  the  arti-- 
culation  with  the  latter  is  sometimes  abstiit  ;  and  on  the  outer  side 
a  single  surface  for  the  fifth  metatarsal  bone,  with  a  deep  groove  belo 
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it.  Th^  fifth  articulates  by  its  base  with  the  cuboid,  and  interaallj  with 
the  fourth  metatarsal  ?x>ue,  while  externally  it  projects  in  u  large  rough 
tuberosity^  into  which  the  peronens  brevis  muscle  is  inserted, 

THE    PHALAKai:S. 

The  phalanges  of  the  toes  correspond  bo  nearly  in  general  confonna- 
tioii  with  tho8e  of  the  fingers  that  it  will  only  be  necessary  in  this  place 
to  state  the  points  in  which  they  differ  from  the  latter. 

The  phalanges  of  the  four  outer  toes  are  much  smaller  than  the 
csorresponding  phalanges  of  the  hand  ;  but  those  of  the  great  toe  am 
larger  than  those  of  the  thumb.  The  shafts  of  the  first'  row  of  pha- 
langes in  the  four  oater  toes  are  compressed  latcmlly  and  narrowed 
in  the  middle  ;  those  of  the  second  row,  more  especially  the  fourth  and 
fifth,  are  very  short,  their  length  scarcely  exceeding  their  breadth.  The 
\aA  two  pbaknges  of  the  little  toe  are  in  adults  not  unfrequently  con- 
nected by  bone  into  one  piece. 

Ss&AXOID  Boxes. — T\vo  sesamoid  hones,  devclopd  in  the  tendons  of 
the  flexor  brevis  hallucis,  lie  side  by  side  in  the  plantar  wall  of  the  first 
metatarso-phalangeal  joint,  and  glide  in  the  grooves  on  the  head  of  the 
first  metatarsal  bone.  Small  sesamoid  bones  sometimes  occmr  in  the 
corresponding  joints  of  the  other  toes. 

TEC^    BONi:S    OF    THE    FOOT    AS    A    WHOLE. 

The  foot  is  narrowest  at  the  heel,  and  as  it  passes  foiwards  becomes 
broader  as  far  as  the  heads  of  the  metatarsal  bones.  The  posterior  ex- 
tremity of  the  calcanenm  is  inclined  slightly  inwards.  The  astragalus, 
overhanging  the  sustentaculum  tali,  inclines  inwards  from  the  calcaneum 
so  much  tliat  its  external  superior  border  is  directly  over  the  middle 
line  of  the  calcaneum,  and  hence  the  internal  malleolus  appears  moro 
prominent  than  the  external.  The  foot  is  arched  from  behind  forwards, 
the  posterior  pier  of  the  arch  being  formed  by  the  heel,  the  anterior 
by  the  balls  of  the  toes.  The  arch,  indeed^  may  be  considered  as  double 
in  frant,  with  a  conmion  support  behind.  The  internal  division  of  the 
arch  is  that  which  bears  the  greater  part  of  the  weight  of  the  body,  and 
is  mo&t  raised  from  the  ground  ;  it  consists  of  the  posterior  two-thirds 
of  the  calcaneum,  the  navicular  and  cimeiform  bones,  and  the  three 
inner  toes ;  the  outer  arch  is  formed  by  the  calcaneum  in  its  whole 
len^h,  the  cuboid  bone,  and  the  fomth  and  fifth  toes.  Besides  being 
am£cd  longitudinally,  the  fjot  presents  likewise  a  transverse  arch, 
formed  behind  by  the  cuboid  and  three  cuneiform  bones,  and  in  front 
by  the  metatarsal  bones. 

OB8IFICATI0N    OF    THE    BONES    OF    THE    LOWER    LIMB. 

Hip-bone,— The  hip-bone  is  formed  from  the  three  prindpal  piece?  previonBly 
mesifiionedf  tiz.,  the  iliiun,  i^chimn^  and  os  pubis,  and  from  various  others  of  an 
cpphjsiAl  natnre.  Osdfic&tion  commeiLces  in  the  cartilage  of  the  ill  tun  a  little 
hket  than  in  other  lATge  bones,  the  depoeit  of  bone  beg^ianing  above  the  ilio-sciatic 
Qoti^  in  tlie  Sth  or  ^h  week,  lliia  is  followed  by  aimilar  deposits  in  the  thick 
put  of  tho  ischium  below  the  acetabuliuD  in  the  :^rd  month,  and  in  the  superior 
fsmiid  of  the  pabiB  in  the  4  th  or  &th  month.  At  birth  the  greater  part  of  the 
aociabtilunif  the  crest  of  the  ilium,  the  tuberosity  and  ramus  of  the  ischinm,  the 
bodj  and  inferior  ramus  of  the  pubis  are  still  cartilaginouis ;  ossification,  however, 
fxaok  the  thiee  primary  centres  ha^  esctended  into  the  margin  of  the  acetabulum. 
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In  the  7th  or  8th  year  the  rami  of  the  iecMiim  and  piiliia  become  completely 
tttiiied  .by  bone.  Tin?  parts  which  meet  in  the  ncctobulura  are  etilL  separated  by 
a  trizadiatc  Ftrip  of  carlilnge,  which  from  its  idiape  has  been  called  the  T 
cftrtiliige.  This  cartilaore  begins  to  be  ossified  from  one  or  more  centres  about 
the  age  of  puberty,  and  the  intermediate  bone  or  epiphysiis  so  formed  is  united 
to  the  ndghbooiiug  parts  about  the  17  th  or  18th  year.    Epiphyses  are  likeiriae 

Fig.  102. 


Pig.  102.— OssmcATioH  ot  rmt  htt-soitb  (R.  Quain). 

A,  the  condition  of  the  bono  at  birth*  Bone  has  spread  from  three  nuclei  into  the 
ilinru,  iflchiuni,  and  pubis,  ^hic^b  meet  in  the  cartilage  of  the  acetabulum. 

}\  from  a  child  under  blx  years  of  age<  The  rami  of  the  ischium  aud  pubis  are  farther 
OHsifieil,  but  etill  sepamte. 

C,  a  bone  *it  two  or  three  year*  later,  in  which  the  rami  are  united. 

T),  the  bono  of  the  right  fiide  from  a.  peraon  of  about  twenty  yearn.     Union  has  taken  , 
ftliKG  in  the  iicetabulymi  and  the  additional  epiphyses  arc  seen  in  the  crest  of  the  ilium^ 
the  anterior  inferior  f^pine,  the  ischial  tiibero^ityt  and  the  margiu  of  the  symphysiB  pahnb  J 

In  A,  B,  and  C,  1^  ilium;  2,  ischium;  3,  pubis;  below  D,  4,  separated  Y-fh»ped  piceo  j 
formed  of  several  fragments  which  begin  to  ossify  about  the  14th  year»  and  often  umt« 
into  this  form  before  the  completion  of  the  acetabulum  ;  5,  epiphysis  of  the  crest ;  6,  thai  i 
of  the  tuberosity  of  the  ischium  ;  7,  that  of  the  aymphj-aia  pubia  ;  8,  that  of  th&  anterior  j 
inferior  epine  of  the  ilium. 

formed  in  the  cartilage  of  the  creat  of  the  ilium,  the  tnberoeity  of  the  ischium^ 
tlie  anterior  inferior  ppine  of  the  ilium,  and  the  gymphyeia  pubis.  These  begin < 
to  OMsify  BOon  after  puberty,  and  unite  with  the  main  bone  from  the  23rd  to  tho 
25tb  year. 

The  liflri*  of  tlio  fcctns  and  young-  child  is  of  very  email  capacity  in  propor^ 
tion  to  the  sisie  of  the  body,  and  those  viscent  which  are  afterwards  contained  for 
the  most  part  in  the  true  pelvis  oocnpj  a  poit  of  tlie  abdominal  cavity.  The 
inclination  of  tlie  pelvis  is  coneidembly  greater  in  early  life  than  in  the  adnltv 

The  llunur  is  devclopetl  from  one  principal  osaifio  centre  for  the  flhaft  which 
ap]>eais  in  the  7th  week^  and  from  four  epiphyses,  the  centres  for  which  appear 
in  the  following  order; — A  mogle  nnclens  for  the  lower  extremity  appears  shortly 
before  birth,  one  for  the  head  appears  in  ibe  1««t  year,  one  for  IJie  great  \xo* 
ohaatar  in  the  4th  j^kc^  and  one  for  the  small  trochanter  in  the  13th  or  14th 
Tiftr.  Theie  epIphjM  become  nnite<l  to  the  shaft  in  an  oide^  the  reverse  of  that 
of  their  appeum&oe.  The  small  trochanter  ii«  united  about  the  ITtb  year,  the 
great  trocbanter  about  the  18  th  year,  the  bead  from  the  18th  to  the  19th  year^ 
and  the  lower  extremity  soon  after  the  20th  year.  The  neck  of  the 
fonnod  by  extension  of  ossification  from  the  abaft. 

The  patella  is  formed  in  the  3nl  month  by  a  deposit  of  cartilage  in 
tendon  of  the  qnadriceps  extensor  cruris  muscle.    In  this  cartilage 
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b^g:ins  from  m  angle  oeutte  during  tho  third  year,  aad  ia  completed  about  the 
agm  of  fRubczty. 

Fig.  loa. 


Fig.  103.— OsstFiCATioif  OF  THB  TOTOR  (R.  Qxuun). 

A,  from  a  fretns  uctler  €ight  motiths  ;  the  body  15  osscoua^  both  ends  are  cartilAgtQous. 

B^  from  a  child  At  birth,  Bhowing  a  niiclous  in  tho  lower  epiphjrsia. 

C,  from  a  child  of  About  a  jear  old,  showing  a  nuclem  m  the  hijad. 

Dy  at  the  fifth  or  uxih  ^ear,  Osification  baa  extended  from  the  shaft  into  the  neck^ 
•ad  a  Ducleiu  haa  appeared  in  the  great  trochanter. 

B>  Dear  the  a^  of  iwbtirtj,  shovlog  more  complete  oasification  and  a  nuclcin  in  the 
lever  trochanler. 

1,  ibaft  ;  %  lower  coctRmitj  ;  3»  head  ;  4,  great  trochanter  ;  5,  Hmall  trochanter 

(^  0,  ib  B  are  represented  conaidcmbJy,  A  and  B  reiy  little,  under  the  natund  ^e. 

Hie  ttblm  and  flbulft  eacli  present,  besides  the  principal  centre  for  the  shaft, 

m  wapeaoT  and  an  inferior  epiphyina.      In  the  tibia  the  centre   lor  the  fihait 

in  the  7th  week ;  that  for  the  upper  extremitj,  including  both  tuber- 

and  the  tubercle,  appears  mo:st  frequently  before,  but  K>metime9  after 

and  that  for  the  inferior  extroinifcy  and  internal  malleolus  ^ipeara  in  the 

Ijear.    Hie  tubercle  is  occasionally  formed  from  a  fieparato  centre.    The 

r  epiphysiii  and  shaft  unite  in  the  ISth  or  10th  year,  tlie  upper  epiphysis  and 

in  the  Jlst  or  22nd  year.     In  the  fibula  the  centre  for  the  diaft  appears 

.zither  later  than  in  the  tibia  ;  that  for  the  lower  extremity  appears  in  the  2nd 

J  and  that  for  the  upper,  unlike  that  of  the  tibia,  not  till  tlio  3rd  or  ith  year, 

flower  epiphysis  and  eh  aft  unite  about  the  2l8t  year,  the  ux>per  epiphyflia  and 

» about  the  24th  year. 

L  bones  are  ossified  in  cartilag^e  each  from  a  f^gle  nueleua,  with  the 
L  of  the  OS  calci.^,  which  in  addition  to  its  proper  o^eoas  centre,  haa  an 
I  cp^ilijss  upon  itfl  posterior  extremity.    The  principal  nucleus  of  the  os  calcia 
t  in  the  6  th  month  of  fcotal  life  ;  its  epiphysis  l>egin8  to  be  ossified  in  the 
I  jear,  and  is  ttnited  to  the  tuberosi^  in  the  ISth  or  IGth  year.    The  nucleus 
»  astragalus  appears  in  the  7th   month  ;  that  of  the  cul>oid  about  the  timo 
that  of  Uie  external  cuneiform  in  the  1st  year;  that  of  the  internal 
form  in  the  3rd  year ;  that  of  the  middle  cuneiform  in  the  4th  year ;  and 
bii  of  the  navicular  in  the  4  th  or  .'ith  year. 

The  skatatarsal  bones  and  phalanffea  agree  respectively  with  the  correspond- 
Imf  bfltiCT  of  the  hand,  in  the  moile  of  their  ossification.  Each  bone  is  formed  from 
ft  poDoipal  piece  and  one  epiphysis  ;  and  while  in  the  four  outer  metatarsal  bones 
tile  Cfiipliyas  is  at  the  disUl  extremity,  in  the  metatarsal  bone  of  the  great  toe 
and  ID  tlie  phalangea  it  is  placed  at  the  proximal  extremity,     In  the  first  meta- 
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Fig.  106. — OssmcATiox  op  thi  boitbs  of  thi  foot  (R.  Qaain). 

A,  right  foot  of  a  foetus  of  six  months.  The  metatarsal  bones  and  digital  phalangcp 
have  each  their  shafts  ossified  trom  their  primary  centres ;  the  tarsus  is  wholly  cartila- 
ginous, excepting  the  os  calcis,  iu  which  the  nnclens  of  bone  has  jost  appeared. 

B,  foot  of  a  fcetas  of  seven  or  eight  months.     The  astragalus  ^ows  a  nucleus. 

C,  from  a  child  at  birth  ;  the  cuboid  has  begun  to  ossify. 

l>,  about  a  year  old,  showing  a  nucleus  in  the  external  cuneiform. 

E,  in  the  third  yesu: ;  ossification  has  reached  the  internal  cuneiform. 

F,  about  four  years  old,  showing  ossification  in  the  middle  cuneiform  and  navicular 
bones,  and  in  the  epiphyses  of  the  metatarsal  bones  and  phalanges. 

6,  about  the  age  of  puberty.  Ossification  is  nearly  complete  in  the  tarsal  bones  ;  an 
epiphysis  has  been  formed  on  the  tuberosity  of  the  os  calcis,  and  the  epiphyses  of  the 
metatarsal  bones  and  phalanges  are  shown  separate. 

1,  nucleus  of  the  os  calcis  ;  1*  in  G,  the  epiphysis  of  the  os  calcis  ;  2,  nucleus  of  the 
astragalus ;  3,  of  the  cuboid ;  4,  of  the  external  cuneiform ;  5,  of  the  internal  cuneiform ; 
6,  of  the  navicular ;  7,  of  the  middle  cuneiform ;  8,  metatarsal  bones ;  8*,  distal  epiphysia 
of  the  second  metati^sal  bone  ;  8',  proximal  epphysis  of  the  first ;  9,  first  phalanx  of  the 
second  toe ;  9*,  proximal  epiphysis  of  this  phalanx  ;  9',  that  of  the  first  phalanx  of  the 
great  toe;  10,  second  phalanx ;  10*,  the  epiphysis  of  this  phalanx;  10',  epiphysis  of  the 
terminal  phalanx  of  the  great  toe ;  11,  termuial  phalanx ;  11*,  its  epiphysis. 
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tarsal  bone  tliere  m  ol&o  to  be  ob&en'cd,  as  in  the  first  raetocarpal  (sec  p.  103},  ft  ' 
tendency  to  the  formation  of  a  second  or  distal  epiphysis  (A,  Thomson).      In.  i 
the  metatarsal  bones  the  nuclei  of  the  shafts  appear  in  the  8tli  or  i»th  week.  1 
The  epiphyses  appear  from  tlie  3rd  to  the  8th  year,  and  unit€  with  the  Bhafts 
from  the  18th  to  the  20th  year.    The  nuclei   of  the  shafts  of  the  phalanges 
appear  in  the  9th  or  10th  week.    The  epiphyses  appear  from  the  4th  to  the  Sth 
year^  and  unite  mth  the  sliafts  from  the  llJth  to  the  21flt  year. 

MORPHOLOGY    OF    HWE    BONIIS    OF    THB    I^IMBS. 

Belation  to  the  Axial  Skeleton.— Anatomists  have  generally  agreed  to 
upon  tlie  relation  which  the  hones  of  the  limbs  bear  to  the  re-st  of  the  skeletoa  ] 
m  that  of  appendages  to  the  trunk,  hence  their  dMinction  jia  apprndieular 
of  the  aaeial  skeleton  ;  and  most  are  also  di3i>osed  to  regard  these  appendages  \ 
similar  rodiationfl  or  extensions  from  one  or  more  of  the  Tertebral  segments  in  tw<>  I 
determinate  wituationa  of  the  trunk.  But  opiniona  are  still  divided  as  to  the  typical  J 
nnmber  of  the  vertebral  somatomes  which  are  involved,  and  qb  to  the  exact  mor*  J 
phological  nature  of  t>ie  parts  which  fonn  the  radiations.  The  existeiLoe  in  boU&l 
of  a  supporting  arch  in  relations  somewhat  resembling  those  of  the  riba,  ttnd  Qm\ 
division  of  thid  arch  at  the  &'6t  joints  of  the  limbs  (shoulder  and  hip-joints)  int^l 
an  upper  or  dorsal  and  a  lower  or  ventral  section  are  easily  recognised ;  in  thai 
lower  limb  the  dorsal  l>cing  firmly  attach c<l  to  the  aide  of  the  sacrum ,  whOe  in  the  I 
upper^  the  ventral  part  of  the  arch  abut^  on  the  sternum.  But  it  does  not  appear  1 
to  be  yet  detennined  in  the  cas*e  of  the  pelvic  arch  what  is  the  exact  morphologicnt-l 
nature  of  the  lateral. mass  of  the  sacrum,  and  in  both  limbs  it  is  still  doubtful  wha^l 
is  the  precise  homological  relation  of  the  arch  to  the  vertebrae.  The  fact,  however,  J 
that  a  qninqnifid  division  of  the  peripheral  parts  of  both  limbe  la  constant  in] 
man  and  a  certain  number  of  animals,  and  that  in  no  animals  above  fishes  iil 
there  a  greater  numVier  of  elements  than  five»  while  in  many  animala  some  o€| 
the  elements  may  be  absent  or  abortive,  together  with  the  remarkably  i 
passage  of  a  certain  number  of  spinal  nerves  from  the  trunk  to  the  limb,  i 
which  five  are  of  considerable  size  in  man  and  those  anlmak  possessing  the  limlil 
elements  complete^  appears  favourable  to  the  view  that  both  limb»  havoJ 
prolonged  into  them  the  elements  of  live  vertebral  segments,  and  it  is  generally! 
held  that  tlie^  elements  follow  each  other  in  a  similar  order  m  the  two  Limbal 
from  the  cephalic  to  the  candal  pait  of  the  vertebral  axis,  bo  that  the  poller  audi 
radial  elements  occupy  tlie  cephalic  side  of  the  upx>er,  whOe  the  hallux  and  tib 
take  the  same  place  in  the  lower  limb.  (See  Owen  **  On  the  Nature  of  Limbe,^! 
Goodsir  "On  the  Morphological  Constitution  of  Limbs  "  in  Edin.  Ne'wr  Ph 
Jonm,,  1857.) 

Homologteal  Comparison  of  Upper  and  Lower  Limbs* — ^A  certain  anato- 
mical conespondence  betwee^n  the  upper  and  lower  limbs^  which   is  apparent 
to  common  observation,  is  ailmitted  in  even  a  fuller  degree  by  most  scientific 
anatomists  as  the  result  of   a  careful   comparison  of   the  form,  Ectmoture,  and 
relations  of  their  bones,  a??  well  as  of  their  other  parts.     But  very  different  view 
bave  been  taken  of  the  natujo  and  exttnt  of  the  comparison  which  may  be  ] 
between  them*    Thus  Vicq  d'Azyr  compared  the  bones  of  the  upper  limb  of  ou 
Bide  of  the  body  to  the  bones  of  the  lower  limb  of  the  other ;  and  Bourgery  andl 
Cmveilhier  regarded  the  upper  end  of  the  tibia  a*<  homologous  with  that  of 
nlna,  while  they  compared  it**  lower  end  to  that  of  the  radius.     But  »li  sad 
fanoiful  views  have   now  ^-ielded    to   the   fuller   appreciation   of   hon  ologicil^ 
cosreffpondence  widch  has  resulted  from  a  more  careful  comparison  of  ttructiire 
in  a  wide  senes  of  animaln,  and  the  t^tudy  of  their  transformations  in  entuyonie 
development;    and   thus  the  general  conclusion   has  been   formed,  thk^t  che 
thoracic  and  pelvic  Hmiba  are  constructed  on  the  s^ame  general  type  in  man  and 
animals,  both  oe  zegarda  the  attaching  girdles  of  the  f^honlder  and  pelvis,  and  in 
the  three  several  sections  of  which  each  limb  is  composed.    There  are,  however, 
certain  motlificationB  of  that  geneml  plan,  leading  to  considerable  differenoeg  in 
the  form,  size,  and  number  of  the  individunJ  parts  in  different  animals,  which 
appear  to  be  in  a  great  measure  related  to  the  di^erent  use^  to  which  the  upper 
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Bud  lower  limbs  aire  reepectirelj  applied  ;  as,  for  exaiTiple,  in  the  upper  limb  af 
man,  the  breadth  of  the  dionldens,  eaased  by  tho  mt^rpoaitian  of  the  clavicle, 
the  greater  extent  of  motioTi  in  the  shoolder  joint,  the  evendon  of  the  hmuenif;, 
aai  the  forward  flexed  attitude  of  the  elbow-] oint,  the  arnmg-ements  for  pro- 
nation and  supination  by  rotation  of  the  radius  and  hand,  and  the  opposabilitj 
of  the  thnmbi  all  have  reference  to  tlie  freedom,  versatility,  and  precision  of 
the  movements  of  the  upper  limb  as  an  organ  of  prehension  and  touch ;  while 
in  the  lower  limb,  the  oomparatively  fixed  condition  and  arched  form  of  tho 
pelvic  girdle,  the  gseater  strength  of  the  bones,  the  cloae-fitting'  of  tho  hip-joint, 
the  invemon  of  the  femur,  the  backward  flexure  of  the  knee-joint,  the  arched 
form  Otf  the  foot,  and  non-opposabtlity  of  Um  great  toe,  have  all  manifest  relation 
to  the  sapport  of  (he  trunk  and  pelvis,  and  their  movements  upon  the  lower 
liml»>  In  the  lower  anfintds,  greater  modifications  in  the  form  of  both  limbs  oie 
to  be  obtterred,  obvioii&ly  adapted  to  their  different  functions  in  each  case. 

Without  attemptiiig  to  follow  out  thia  subject  by  nny  detailed  reference  to 
compaxatiTe  anatomy  or  development,  it  may  be  useful  to  state  hero  shortly  tho 
more  probable  conclusions  which  have  been  formed  with  respect  to  the  homo- 
logical  correipondence  of  the  several  partem  of  the  upper  and  lower  limbs.* 

Shoulder  axid  Felvlo  Girdles. — With  respect  to  the  attaching  bones  of  tho 
two  Hmbe,  it  ie  generally  held  that  tlie  blade  of  the  scapula  corresponds  with  tho 
flium,  each  of  them  forming  the  dorsal  section  of  tlielr  respective  arches ;  and 
the  greatest  difference  between  them  ooiusisting  in  tho  icaptda  being  entirely 
i!ree  bam.  bony  articulation  with  the  Tertebial  column,  and  capable  therefore  of 
cxmsderable  motion ,  while  the  Oium  is  firmly  jointed  to  the  lateral  mass  of  the 
aacantai.  The  ventral  part  of  the  shoulder-girdle,  completed  by  the  articulation 
of  the  clavicles  with  the  sternum,  presents  no  doubt  at  first  sight  some  timilarity 
to  the  meeting  of  the  ossa  pubis  at  the  symphysis ;  and  thus  at  one  time  tlie 
claTJcle  and  the  pubis  were  looked  upon  as  homologous  bones.  But  the  fuller 
knowledge  of  comparative  anatomy  has  more  recently  led  to  the  adopbion  of 
a  diffesent  view,  accoiding  to  which  it  appears  more  probable  that  the  pubis 
leproeeBte  rather  the  precoracoid  of  the  Honotremata  and  of  ReptOcs,  while,  as 
before  believed,  the  ooracoid  pnx?esa  of  man,  originally  separate,  and  typically  a 
distinct  bone,  is  represented  in  the  pelvic  girdle  by  the  ischium.  Thus,  then,  it 
appears  that  the  clavicle  is  not  repeated  in  the  lower  limb  girdle ;  and  in  the 
pjaoe  of  the  very  imperfect  coracoid  process  of  man  and  moat  mammals,  there 
exiata  in  the  lower  limb  a  double  ventral  branch  (pubis  and  ischium)  most 
probably  corresponding  morphologically  to  the  precoracoid  and  coracoid  of  tho 
JHonotremata  and  Reptiles.  The  davicle  has,  indeed,  by  some  been  held  to  bo 
ited  by  Poupart'a  ligament,  but  it  seems  on  the  whole  more  probable  that 
Is  no  homologne  of  the  clavicular  arch  in  tlie  lower  limb.  Tho  maroupial 
le  of  the  pouched  nmrnmah;  does  not  represent  the  olavide,  but  lies  in  the 
eituation  of  the  upper  or  mesial  pillar  of  the  external  inguinal  aperture. 

With  regazd  to  the  comparison  to  be  established  between  the  individual  parbs 
of  tho  ecapnla  and  ilium,  still  great'er  diSSculty  prevails  than  in  the  general 
determinations  before  mentioned.  When  looked  at  only  in  man,  the  Uiao  fos;^ 
appeals  at  first  sight  to  be  the  most  obvious  representative  of  the  subecapulai* 
fooa;  while  the  dorram  ilii  seems  to  contain  within  its  limits  parts  oorrespouil- 
ing  to  both  the  supra-  and  inf  raspinous  fossa;.  But  when  our  observation  cxt4jnd3 
to  a  eeries  of  different  animals,  this  view  loses  its  apparent  probability,  and  a 
diff^prent  mode  of  comparison  is  forced  upon  ns.  It  then  appears  obvious  that  the 
iliac  fossa  does  not  at  least  correspond  to  the  subscapular ;  but  the  full  deter- 
mination of  the  homologies  of  the  different  parts  of  the  scapula  and  ilfum,  is  one 
of  the  most  difficult  parts  of  this  intricate  sabject.  Two  different  views  have 
lately  heea  brought  forward,  the  one  supported  by  Flower,  according  to  which 
the  ecapolA  and  ilium  are  supposed  to  have  undergone  rotation  with  reference  to 
the  axis  of  the  limbs  in  different  directionsi  the  scapula  baokwards,  the  ilium 

'  It  13  nght  to  mention  that,  i»hilc  in  the  comparison  here  given  most  Britiab  aad 
Sar^eaa  aathoni  coincide,  opinions  widely  different  from  these  at^e  held  bj  several  com- 
pumtive  anaComista  of  distinction  in  America,  among  whom  may  bo  meatianed  Aga&iii^ 
nvmnn,  Wilder,  aad  Cones. 
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Fig.  108.  Fig.  107.  Figi.  lOTftlOS.— ftEnai 

OP  THB  BOHaS  OF  TBI 
THOBAOIO  AM»  TEVm 
UXH  80  FLACBD  Al  T» 
SHOW  CO^MMSfOnOQ 
PAKT8    IS    BOTH.        (A. 

T.)    i 

The  pfreazud  borden  of 
both  limbo  an  towaidi 
tlio  reader's  rigki  Iiaiid, 
and  the  donal  or  tnm  fat- 
tensor  sntlaoea  an  sbovn 
thion^ioat  the  whole  ex- 
tent of  the  limht.  The 
somewhat  artificial  repie- 
sentation  giTen  in  these 
figores  caimot  be  ohtamed 
from  a  single  view  of  the 
specimenB  in  one  positioB, 
bat  it  is  etaily  brooght  oat 
by  slightl  J  shifting  the 
bones  or  chaDging  the 
point  of  view.  The  hn- 
mend  taberoBitifls  are 
separated  so  aa  to  show 
uiemontha  bofdenof  the 
bone.  Fig.  107»  Thoiade 
Limb :  MP,  snpraspiBoas  or 
presc^iuar  f oasa ;  iap,  in- 
fiaspinoosor  postsfspiilii' 
fossa ;  8»e^  a  small  part  of 
subscapular  foasa ;  6f, 
base  of  scapula ;  sa,  su- 
perior ang^e ;  ia^  inferiflr 
angle ;  tp^  spine ;  ae, 
acromion ;  cr,  oocaeoid 
process ;  gb,  glenoid  bor- 
der with  plikce  of  attach- 
ment of  trioepa  muscle; 
ffc,  ^enoid  etmtj ;  A» 
humerus,  preaxial  border; 
tnif  huge  or  preaxial  tuber- 
osity ;  tp,  small  or  poht- 
axial tuberosity;  er,  ladial 
condyle ;  cu,  ulnar  con- 
dyle ;  r,  radius;  tt,  ulna  :o, 
olecranon ;  px,  poUex  side ; 
pi,  pisiform  and  postazial 
»de  of  hand.  Fig.  108, 
Pelvic  limb :  st,  sacral 
surface  of  ilium  ;  ii,  iliac 
fossa ;  di,  a  small  part  of 
dorsum  ilii  or  gluteal  sur- 
face ;  ie,  crest  of  ilium  ; 
as,  anterior  anperior 
spinous  process ;  ipl,  ilio- 
pcctineal  line;  tp,  peo- 
tineal  eminence;  U,  in- 
ferior spine  and  attach- 
ment of  rectus  muscle ; 
cCf  cotyloid  cavitj  ;  ap, 
symphyau  pubis ;  tsc, 
iachium  ;  /,  femur,  its  preaxial  border  ;  trp,  lesser  or  preaxial  trochanter  ;  fna,  greater 
or  postaxiaJ  trochanter;  ct,  tibial  condyle  ;  r/*,  fibular  condyle  ;  p,  patella ;  t,  tiUa  ;  U, 
tubercle  of  tibia ;  fi,  fibula ;  hz,  hallux  ;  ca,  calcaneal  tuberosity. 
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forwuds,  in  cmdi  &  nuumjer  thafc  the  preflcapnlar  foam  (eapmspiuon^  of  man) 
cotfgqpoiAda  to  the  eacnd  surface  of  the  IMum^  the  poetecapiilar  (mfnuspmotiB  of 
El)  to  the  iliAC  foasa  or  sorfaoe,  and  the  subscapular  to  the  g:luteal.  (See 
*  Osteology  of  the  Mammalia/'  and  Joum.  of  AnaL,  vol  iv.,  1870.) 
:  to  the  other  view,  maintained  by  Homphiyt  the  pre«japiilar  and  iliac 
» rfgaided  as  homologous,  and  the  posti^capular  fo^a  bs  corresponding 
\  the  dorsum  ilii  or  gluteal  surface,  the  subscapular  surface  being  repiresented 
surface  of  the  ilium,  (Humphry,  iu  Jouru.  of  Anat.f  voL  v* :  sea 
Mmtit,  in  linn.  Soc,  Trans.  IsaG,  and  Rolleston,  In  the  same^  1869.)  In 
the  move  developed  forms  of  the  scapula  and  ilLum,  iu  which  the  muscular  fossae 
«re  of  large  extent^  it  is  almost  impossible  to  trace  the  relations  now  referred 
to  ;  Imt  in  the  companson  of  the  simple  forma  of  these  bones  whLuh  belong  to 
aome  animals  with  those  of  others  throughout  the  series^  resemblances  are  per* 
«eiT6d  which  give  to  the  views  of  Flower  the  greater  share  of  probability.  In 
■D^  srapler  forms  of  scapula  and  iliiun  these  bones  maj  be  described  as  three^ 
miad  pdamatic  rods,  in  which  an  internal  surface  in  f!eparated  from  two  external 
mzfaoea  hj  anterior  and  poBt^or  ridge»,  and  the  two  external  surfaces  are 
diTidfid  hy  an  external  ridge  which  descends  f  1*001  the  dorsal  extremity  of  tho 
the  cavity  of  the  joints.  It  is  in  thin  external  ridge,  glenoid  in  the 
t  and  cotyloid  in  the  ilium,  and  which  includes  in  both  the  attachment  of 
or  muscle  of  the  limb,  that  the  key  to  the  homologies  of  tho 
I  ptohthlf  to  be  found.  Further  observations,  enpecially  on  the  di^poi^tiou 
,  are  nccesi^ary  to  determine  this  quei^tion  satisfactorily. 
Bones  of  the  Limba.^In  making  the  comparison  of  the  bones  composing  th& 
limha  themi^elves,  It  may  be  proper  to  revert  to  the  simpler  relations  sulisisting 
Iha  limbs  and  the  trunk  or  vertebrid  mxia  of  the  body  in  earlier 
t  life,  and  to  remind  the  reader  th*at  there  is  a  determinate  and  similar 
I  in  which  the  elements  of  the  limb- forming  parts  are  developed  from  the 
\  vertebral  stem  or  trunk  (Humphry).  In  the  very  earliest  stage,  while 
►  itiU  occupies  the  prone  position  in  the  blastoderm,  the  limbs  may  be 
i  oat  laterasdly  from  the  dorsal  plates  as  fiatUsh  semilunar  faps^  so  thob 


:t^^ 


^  Fig.  109.— Latekai*  vixw  of 
TBI  miuii  ExaaTo  op 
aaoirr  <ktvk  wkkkb,  show- 

WMQ        TKC       aUDnCSMTAHT 
LEXM     SM      THSIR      SKCOXn 

wotas^m.    (A.  T.)    Mao- 


Tig,  109. 


1%  pivuEial  or  mdial   mid 
border  of  the  thoracic 
"  •♦'^  '^i«i.ixial  or  uIoat 
•r  border;  i, 
'    'iid  and  ballax 
t^  pelvic  limb  ;  /, 
dal  or  fibuhur  and 
to*  border, 

'  tb^  pament  a  dorfal  and  a  ventral  surface,  coinci«!!ng  with  these  rcspootive 

■  of  the  trunk  :  but  in  the  next  stage,  when  the  limbs  come  to  be  folded 

rllw  body  in  the  ventral  direction,  although  the  original  relation  to  tho 

I  tsttmk  it  tmdlfltarbed,  their  axes  have  now  come  bo  lie  nearly  perpendicularly  to 

I  tbe  tnaiverse  plane  of  the  vertebral  axi:?.  and  the  position  of  the  limbs  is  ituch 

titii  In  each  there  is  one  border  which  look:*  towards  the  head,  and  another  which 

I  towards  the  tail.    To  these  borders  of  the  limbs  Huxley  and  Flower  have 

1  the  nam  OB  of  preaxial  and  postaxial  respectively,  as  indicating  their  posi- 

_l  before  and  behind  the  axis  of  the  limbs.    ^Tien  at  a  somewhat  later  stage 

r^  development,  the  divisions  of  the  limba  make  their  appeamnce,  and  more 
fftgtnaUj  when  the  qninquifid  division  of  the  digits  in  the  hand  and  foot 
I  penxfitible,  it  is  obvious  that  the  thumb  and  radius  iu  the  one  limb,  and 
i  toe  ami  tibia  in  the  other,  occupy  corresponding  cephalic  and  preaxiaL 
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sitaations  ;  mid  it  is  not  difficult  to  tiace  from  these  the  corree^ponding^  rdAtlcms 
of  the  piut-s  in  the  upper  di  vision  of  the  limba  ;  and  thus  tlie  radial  condyle  of 
tUcjhumertis  Avitli  the  great  tuberosity  are  preaxmL  while  the  lesser  tuberosifyr 
uLaar  condjlcr  ulna*  and  little  finger  are  postaxiaJ.  In  the  lower  limb,  the  ammll 
tix>chanter,  intcmai  condyle,  tibia  and  ^cat  toe  are  preaxhU,  while  the  great 
trochanter^  extcmiil  condykp  fibula,  and  little  toe^  are  postaxiai  And  at  the 
same  time  the  dorsal  or  extensor  surface  of  the  limlM  ib  external^  toid  the  ventral 
or  flexor  surface  is  internal* 

Very  soon,howevcr»iu  the  higher  atiimahi  and  in  tnim,  farOior  changes  openala 
in  bringing^  about  t^e  permanent  form.  First,  thei*e  m  the  erersiou  of  the  hamerofl 
et>  as  to  place  the  radial  condyle  outwardE),  and  the  inversion  of  the  femur  soa&ta 
phice  the  tibial  condyle  inwards.  In  the  upper  limb  of  man,  the  radiuj  being  in. 
fiemipronation*  no  material  chang^c  occnrsj  in  the  position  of  tlie  hand,  the  thmnb 
hanrr^iutj  naturally  forwani  ;  but  in  animals  destined  to  rest  on  the  palmar  aspect 
of  the  hand  or  digiti*,  important  changes  ocuur  in  the  position  of  the  radius  by 
which,  ai»  this  bone  is  brought  forward  ujKin  the  humerus,  and  its  lower  end 
carried  inward?,  the  man  us  or  its  elements  are  placed  iiermanently  in  the  prone 
position,  with  tht*  fii'st  or  nulial  rligit  inwarda  In  the  foot  no  rnich  change  is 
rwioixcd,  an  already  by  the  internal  rotation  of  the  femur  at  ite  npper  part,  the 
conditions  for  plantar  «upix>i-t  have  been  secured,  and  the  first  or  tibial  digit  is  on. 
tho  inner  side.  Farther,  in  man,  as  the  body  attaiuB  its  full  development,  boUi 
limbB  are  extended  in  a  line  i>arallel  to  the  axis  of  the  trunk,  the  upper  dropping^ 
loosely  from  the  phoulder- joint  with  the  greatest  freedom  of  motion  ;  the  lower 
more  closely  artieulated  iu  the  hip-joint,  and  suited  to  give  firm  support  to  the 
body  in  the  erect  posture. 

It  is  proper  to  mention  here  a  very  ingenious  view  of  the  homologies  of  the 
limbs  which  has  been  lauggested  by  MartinSt  according  to  which  the  humerus  is 
to  be  regarded  a«  virtually  twieted  upon  itself  to  the  extent  of  9(f  at  the  neck, 
and  90P  more  from  that  i>art  downwards^  or  to  the  extent  of  IW'  in  its  whole 
length.  By  this  torsion,  Martina  aeeonnts  for  the  deviation  of  the  external 
condyle  of  the  humerus  from  tho  original  or  typical  position  which  he  ootrndea. 
to  remain  in  the  femur,  and  thus  ho  endeavours  to  show,  and  it  must  be  admitted 
with  some  plausibility,  how,  by  Bujjpoying  the  humenis  to  be  untwisted,  aa 
C3cact  correspondence  of  the  surfaces  and  borders  can  be  cstablislied  between 
tho  humerus  and  femur.  Gregenbaur  has  adopted  this  view,  and  has  added  flOHM 
facts  in  illiistmtion  of  it,  (Ch.  Martins^  "Nouv,  Comimr.  des  Membres  PeliieiiB 
et  Thoraciques,  &c.,  doduite  de  la  Torsion  de  rHumerosJ*  Mem.  do  TAoad.  d© 
Hontpellier,  torn,  lil,  1857.  Gegenbaur,  *'  On  the  Torsion  of  the  Humems,*'  in 
Jcnaischcn  Zeiitsch.  and  Annal.  des  Bcienccs  Xat,,  iv.,  p.  TjO.)  But  it  is  easy  to  prove, 
|jy  referenoe  to  the  embryonic  condition,  that  the  actual  ontward  diaplaoement 
of  the  lower  end  of  the  humeruB  in  tho  progress  of  its  formation  does  not  exceed 
00^  in  quadrupeds,  wlulst  in  man  it  is  considerably  less. 

Martins  has  also  proposed  the  view,  that  in  order  to  compare  the  leg  with, 
the  forearm,  it  is  necessary  to  look  uixju  tlio  upper  part  of  the  tibia  (cone- 
Fponding  in  the  main  to  the  radius)  as  including,  or  having  hod  transferred  to 
it  as  it  were,  the  olecranon  proeea»  and  upper  part  of  the  ulna ;  and  he  thus 
accounts  for  the  attachment  of  the  great  eactensor  tendon  of  tho  leg  to  the  tibia 
through  the  patella,  which,  according  to  his  echeme,  represents  tho  olecranon, 
instead  of  to  the  fibula.  Ingcnions  as  these  views  undoubtedly  are,  they  are 
liaLle  to  considerable  objections  on  embiyological  grounds,  and  though  not  to 
be  rejected  lUtogether,  cannot  be  oonsidered  ajs  supplying  tho  key  to  the  expluuL- 
tion  of  the  homologies  of  tkc  limbs. 

Hand  and  Foot.— The  similarity  of  the  digital  and  metacarpal  bones  of  the  hand 
with  those  of  the  foot  in  number,  form^  and  connections  is  so  great  that  the  homo* 
logical  oorrespondence  of  these  bones  is  immediately  recognised.  The  main  differ- 
ences between  them  consist  in  the  greater  length  of  the  digits  of  the  himd*  and 
the  opposability  of  the  thumb  to  the  other  fingers  through  its  mobility  at  the 
carpo- metacarpal  articulation, — conditions  which  are  peculiarly  characteriFtic  of 
man.  and  do  not  exist  in  the  same  form  or  degree  in  any  of  the  lower  animals. 

Between  the  carpus  and  tarsus  there  is  also  oonsidemble  general  sinii]arit^% 
•4S9pociaUy  in  tbe  bones  of  the  digital  series ;  bat  in  those  of  the  proxinuil  row  theru 
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am  aomii  difteiroaoes  which  may  be  referred  to  here  at  greater  length.  There  can, 
iiuieed,be  no  doubt  a^?  to  the  homologica!  confespondence  of  the  trapezium,  trapR- 
aoid  and  maf^am  witlt  the  tntemoJ,  middle  and  external  cimeifomi  honcH  of  the 
tenos  regpecfcively,  nor  of  the  unciform  with  the  cuboid  bone  ;  and  all  the  more 

Tig,  110*— Dorsal  sumrACE  of  the  riqht  Miwtra  ok  a  Fig.  110. 

WATE*  TOKTQisi*     (Flowcr  after  Gcgeahaur, ) 

B,  ridnu ;  t7,  oloa  ;  r,  ra<tia2o ;  t,  iatenziCKliuiD  ; 
f*.  oLiitfe  ;  r^  CGUtrale  ;  1  —5,  five  carpal  bones  of  the 
difiUl  xov  ;  ia^^^,  tire  metacarpals, 

in  the  case  of  the  last  two  bones,  that  it  U  found 
tliai  in  the  Chelonia  and  some  other  reptiles  and 
amphibiiL,  the  second  series  of  carpal  and  taiFal 
tales  ore  increased  to  fire  hj  the  diH^ion  of  the  , 
imoifona  of  the  hand  and  cuboid  of  the  foot  into 
two  each ;  thus  giving  one  carpal  or  tarsal  bone 
for  artictilation  with  each  of  the  five  metacarpal 
or  tnetiataxsal  bonea. 

Upon  tliG  hmnologies  of  the  proximal  series  of 
booies,  new  li^ht  has  been  thrown  by  the  researches 
of  Geg<enbanr,  (**  LTntersuch,  znr  Veirgleich.  Anat., 
A:r.,  Corpus  and  Tareo^"  Leipzig,  18(J4).  In  the 
^impleai  and  mo«t  constant  form  of  this  gerlet^  in 
the  carpne,  he  difltinguiahes  typically  three  bones, 
via.,  a  radial,  an  infrtm/diafe,  and  an  vlnur,  corresponding  resjiectively  to  the 
fcaphoidf  lunar  and  pyramidal  bones  of  human  anatomy.  The  pisiform  he  re- 
^gaids  as  an  osseous  element  devel)>}:ied  in  the  tendon  of  a  mn^le  (Sexor  carpi 
nlnaris),  and  therefore  not  holding  tlie  same  rank  m  the  series  aa  the  other  bones, 
bui  oonsti tilting  an  alnnr  femnmld.  In  the  foot  Gegenlmur  showtj  that  the  tij^trnt/- 
0lmt  corresponds  to  the  united  scaphoid  and  lunar  of  the  hand,  a  condition  of 
these  two  bones  not  unfrequent  among  the  camivora,  or  to  the  proxhnal  parta 
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Fig.  111. — Dorsal  bctbface  of  the  rtoht  cabi'iis  of  man  (Flower),     h 
#,  acaplKnd  ;  ?,  luuar  ;  c,  cuneiform  or  pyramidal  ;  p,  piaiforin  ;  Im,  tnipesdum ;  id^ 
tayeaxnd  ;  m,  moguum  ;  m,  uacifonii ;  I— V^  five  meta«!arpals. 

Fig.  112. — Dorsal  surface  of  this  carpus  of  a  baboon  (Flowcr), 
t^.  Mapiboid  ;  /,  limar ;  r,  cuneifomi  oi'  pyramidal ;  />,  piriform  ;  t»tj  trapezium  :  tdy 
1 ;  SI,  magnum  ;  u,  nncifomi  ;  nf,  nvlial  sesaitidd  ;  ce,  os  centmlc  ;  i — V,  tiro 


at  Ifiiif  of  ^ki&Be  bones.  In  Bome  mammals  (Simias  and  Rodentia),  n^  well  as 
in  zep^les  and  amphibia,  another  Ixine,  the  m  cent  rale,  has  long  been  known 
to  eskt,  infcearpoeed  between  the  bones  of  the  proximal  and  di^ud  rt-iws.  This 
dement  ia  not  represented  in  the  osseous  car|ius  of  man,  Imt  at  an  early  ixjriod  of 
fcBtal  Ufe  a  mdiment  is  present  in  the  form  of  a  email  independent  cartilage 
plaoed  between  the  scaphoid,  magnum,  trapezium,  und  trapezoid.  As  described 
by  Bo^tnberg  and  Kolliker  it  is  distinct  in  the  second  montb^  being  lotmed 
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siimilfcanc'on>ly  with  tbe  cartOagfes  of  the  other  caqxi!  bones ;  it  then  gradttall/ 
dwrndloa  from  the  palronr  to  the  dor.sal  Btirfacep  and  bj  the  fomih  month  has 
entirely  disappenrecl.  (E.  Rosenberg-^  Moiphol.  Jahib,  i  S3 ;  KoUikarp  Entwick* 
Inngsgedchichtef  2od  Ed.,  p,  1117*) 

Tbe  determinaticin  of  the  bomolo^  of  the  navicular  bone  of  tlie  taisofl  li  ikoi^| 
jet  fully  made  out,  but  it  scenis  most  probable  that  tbia  bone  corresponds  not  t9*^f 
any  single  or  entire  bone  of  tho  carpus,  but  rather  to  the  ot  otntrale,  together 
with  a  detached  portion  of  the  Bcapboid. 

In  pome  animals  there  \&  a  tenth  separate  bone  of  the  oarpus,  which  fieems 
most  nearly  to  correspond  to  the  tuberosity  of  the  Bcaphold  :  this  oonstitntes  the 
typical  radial  nesanw'nf  of  Gegenbaur^  and  the  navicular  bone  of  the  tarsus  may 
perhaps  correspond  to  this  along  with  tho  oa  centrale.  It  L^  iutcresting  to  remark 
that  this  hone  w  sometimes  found  separate  in  the  humem  band.  (Seo  W.  G ruber, 
Strutliers,  Turner,  and  others,  in  Joum.  of  Anat.,  and  Mivart  *'  On  tbe  Appen- 
dicular  Skeleton  of  the  Primates  "  in  Philo3.  Trana,  1SG7.) 

The  0$  calei*  is  g-enerally  believed  to  correspond  most  nearly  with  tiie 
of  the  carpus,  and  by  some  it  has  been  held  to  include  tbe  piriform ^ — a 
participated  in  by  Gegenbaur,  but  of  the  truth  of  which  anyone  will  be  convin' 
by  the  inspection  of  the  hand  and  foot  of  tbe  bear.     It  ia  deserring^  of 
that  in  Uie  young-  of  that  animal  the  much  enlargpd  piriform  poisseBses  an  epi- 
physia  of  ita  own,  exactly  similar  to  the  one  kno^^Ti  as  existing  on  the  tuberosity! 
of  the  calcaneum,— a  fact  obFCrvable  also  in  other  animal;*,  and  which  of  i\ 
refutes  the  view  token  by  some  that  the  pisiform  corresponds  to  the  epiphysis 
the  calcaneal  tuberosity.    (Allen  Thomson.) 

Tho  following  tables  present  a  synoptical  view  of  the  oorrespondiing'  or  hom^ 
logons  bones  or  other  parts  in  the  thoracic  and  pelvic  limbs, 

I.— Table  of  the  Homologous  Boxes  in  the  Thoracic  and  Pelvic  LisrBa^] 
Thoracic  LtMB.  Pelvic  Limb, 

Scapula         t nium* 

Precoraooid Pubis. 

Coracoid Ischium. 

Glenoid  cavity Cotyloid  cavity. 

Clavicle Ahwnt. 

Humerus Femur* 

Great  tuberosity Small  trochanter. 

Small  tuberosity        .         .         .         »         ,    Great  trtjehanter. 
External  condyle Internal  condyle. 

Itadius Tlliim. 

Ulna Fibula. 

Carpus Tarsus. 

Metacarpus Metatarsus. 

Pollex Hallux. 

Digital  phalanges l^gital  phalanges. 

II.— Tablb  of  the  Homologous  Bones  of  the  Cabpus  akd  Taesus. 

Carpus.  Tarsus. 

T^pleitl  Kantvu.  NamjM  m  Ifitnifin  Anatomif,  Topical  Name*, 

Hadinle    .         .         .    Scaphoid         .         .  )  AatnuraluH         '  Tibiale. 
Intermedium        ,     .     Lunar         .         .     .  J  ''^™^^e^  -  j  intermedium. 

Ulnare     .         .         .    Pyramidal      .         •  '  o«      !  "  \  Fibulare     *    .    . 

Ulnare  seaamoideura    Pisiform     *         .    » j  cis    .    .  j  Fibubiro        sesa- 

moidenm     .    . 

Centrale       .        .     ,     Mm-nt    ,         ,         •  ^  Navicular  J  C^^'^t"^®)       •    ^ 

Badlale  sesamoideum    (part  of  scaphoid)  .  (  '  {  (Tibiale   sesamot- 

deum)  •  .  , 
Carpale  L     .         .    »    Trapezium      .         .     Int.  Cuneiform     Tarsale  i. 

- — ^  11,        .        .    Trapezoid  .        .    .    Mid^Coaeil    . ii. 

111.  .        .    .    Magnum        ,         ,     Ext.  Ounoif.    .       iiL 

"'*        •         *  1  Unciform .         .    .    Cuboid    .         .  j     ^^   '^' 
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m.— Tabus  op  the  Homologous  Pahtb  op  the  Scapula  Ain>  Ilium 
(accobdikg  to  Floweo). 


Scapula. 

ifooa 

ifonn 


Iliuu. 

Sacral  pDifaco. 

Ili£U}  fossa. 

Gluteal  or  lioraal  lurfaoe. 

Ilifto  crest. 

Itio^peotinettl  line  imd  emmence. 


,  Spine  aod  Acromion 

Bttpedor  angle      .        .        -         .    .  PoAterior  Buperior  upine. 

In  feiior  angle  ....  interior  superior  gpme. 

Superior  or  coroooid  border  .         .    *  Posterior  or  ischial  border, 

Eactenud  or  glenoid  border        •        *  Anterior  or  ootyloid  border^ 


ASAFTATIOlf    OF    TUJ&    SEEIiETOH    TO    THB    EREOT    ATTITUPI3. 

no  utial  skeleton  of  man  h^  for  t]ie  purposed  of  station  and  progTe»uon, 
Taised  more  fully  to  the  vertical  position  th&n  is  the  case  in  &ny  antmal ;  and 
mkmg  with  this  the  lower  limbs  are  extended  in  linet)  parallel  to  the  axis  of  the 
teimk.  Tbm  feet  rest  on  the  ground  by  the  contact  of  the  heel  and  the  balls  of 
iloeSf  the  centre  of  gravitj  of  the  body  falling  within  the  hagis  of  supportw 
I  Hie  nuuntenanoe  of  thig  attitude,  the  constant  action  of  the  moflctee  poasing 
r  the  ankle-joint  is  more  immediately  nece^^iaxy.  Bat  at  the  knee  and  hip- 
joint,  it  i«  mainly  by  the  mechanism  of  the  ligamente  and  other  pajts  of  the 
'  ,  and  leas  directly  by  muscular  action,  that  the  erect  attitude  is  maintained, 
'  '  i  more  folly  shown  in  the  description  of  the  different  articulations, 
I  are^  besides,  many  peculiarities  in  the  constrnction  of  the  body^  and 
Uy  of  the  skeleton,  which  are  aasociated  with  the  ai^sumption  of  the  erect 
»  and  although  many  of  them  haire  been  noticed  in  the  description  of  the 
.  !«eta  of  bones,  it  may  sttll  be  useful  to  rocapitnhLte  them  briefly  in  this 
ptacc;. 

It  may  first  be  remarked  that  the  full  development  of  these  peculiariticfl 
belongs  to  the  adult  condition.  In  the  infant,  while  still  unable  to  walk,  the 
large  |vroportional  size  of  the  head^  amounting  to  nearly  a  fifth  of  the  wholo 
body,  the  comparative  stnughtnew  of  the  vertebral  colnnmf  or  absence  of  the 
curres  which  characterise  the  spine  of  the  adult,  the  ahortne^  of  the  lower  limbd, 
and  incQfmpleteneflB  of  their  structure,  all  contribute  to  render  the  aissumptlon  of 
the  erect  ttttitnde  by  the  child,  for  a  tiroe,  diJ^cult  and  insecuxe.  Thoa  the  middle 
'*****''^"*  between  the  vertex  of  the  head  and  the  foot  in  a  child  is  sitnoted  aome^ 
whttt  abore  the  umbilicus^  while  in  the  adult  it  is  generally  at  the  upper  border 
of  the  pabia,  or  even  lower,  in  ^me  part  of  the  B^mphysis.  In  the  child  also, 
from  tlie  large  dimensions  of  the  head  and  upper  part  of  the  body,  the  centre  of 
grmTi^  is  carried  to  a  considerably  higher  point  than  in  the  adult. 

The  akall  of  man  diS^era  from  that  of  animals  in  being  nearly  balanced  on  the 
viertelital  column,  the  condyles  of  the  occipital  bone  being  brought  forward  to 
near  the  middle  of  the  base  by  the  comparative  shortness  of  that  part  of  the 
•knll  which  lies  in  front  of  the  fommen  magnum,  and  the  projection  backwards 
d  thai  which  lies  behind  it.  In  animals  the  eknJl  extends  f orwai^ds  from  the 
extremity  of  the  column^  and  is  (sustained  by  the  elastic  ligamentum  nuchae, 
TfpieKDtcd  in  man  by  a  comparatively  feeble  stmcture  which  passes  between 
the  external  occipital  protuberancct  and  the  spinous  processes  of  the  cervical 
vertebm.  Together  with  this  altere<i  relation  of  the  head  to  the  gpine^  the  plane 
of  the  foTTLmen  magnum*  which  in  quadrupeds  is  vertical,  becomes  in  man  hori- 
xontal,  or  even  inclined  somewhat  upwards  anteriorly. 

The  spinal  column,  by  its  pyramidal  form,  ia  fitted  to  sustain  the  weight  which 
bens  down  npon  iti  lower  part,  and  by  means  of  its  different  curvatures  possesses 
dailiidly  and  rtrength  combined,  and  ailowa  considerable  range  of  motion  to  the 
tnmk,  without  removal  of  the  centre  of  gravity  from  within  its  base.  The 
ttiOQg  and  expanded  eacnun  is  the  immediate  means  of  transferring  the  weight 
of  the  tronk  to  the  hip-bones  and  lower  limb^ 

The  pelite  k  of  peculiar  breadth  in  man,  presenting  an  upper  and  lower  arch 
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which  meet  at  the  hip-joints,  and  is  so  inclined  that  a  vertical  line  deaoendnif 
from  the  centre  of  grayity  of  the  body  is  in  a  plane  slightly  behind  the  centra 
of  motion  of  the  h^ joints.  The  breadth  of  the  pelvis  enables  the  balance  to  be 
more  easily  maintained  in  lateral  movements  of  the  body  by  compensating  in- 
clinations of  di£ferent  parts  to  opposite  sides  of  the  basis  of  support,  and  the  long 
neck  of  the  femnr  gives  an  advantageous  insertion  to  the  muscles  bj  which  the 
balance  of  the  body  is  principally  preserved.  The  hip-bone  is  mainly  ^Urtinguished 
from  the  same  bone  in  animals  by  the  breadth  of  its  iliac  portion,  which  gires 
support  to  the  abdominal  viscera,  and  attachment  to  the  gieatlj  developed  iliao 
and  gluteal  muscles. 

The  lower  limbs  are  remarkable  for  their  length  and  strength.  The  femur  is 
greatly  elongated,  its  length  considerably  exceeding  that  of  the  tibia, — a  condi- 
tion which  is  requisite  not  only  to  give  a  sufficient  extent  of  stride,  bat  also  to 
enable  the  body  to  be  balanced  in  different  degrees  and  varieties  of  stooping. 
The  foot  of  man  alone  among  animals  has  an  arched  instep,  and  it  likewise 
presents  a  great  breadth  of  sole.  The  great  toe  is  distinguiBhed  l^  its  foil 
development,  and  especially  from  that  of  the  quadrumana,  by  its  want  of  opposa- 
biliiy,  being  constructed,  not  for  graqiing,  but  for  supporting  the  weight  of  the 
body,  and  giving  spring  to  the  step. 

'While  stability  and  strength  are  thus  provided  in  the  lower  limbs,  mobility  and 
lightness  are  secured  in  tiie  upper.  This  is  apparent  on  oompaxison  of  the 
shoulder,  elbow,  and  wrist,  with  the  hq>,  knee,  and  ankle.  In  the  hand,  also,  tiie 
freely  moveable  phalanges  are  as  long  as  the  carpel  and  metacarpal  bones  taken 
together,  while  in  the  foot  they  are  not  a  third  of  the  length  of  the  taznl  and 
metatarsiftl  boneSi 
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Vabious  Forms  of  Joints. — ^The  name  of  articulation,  synonymous 
irith  joint,  is  given  in  descriptive  anatomy  to  the  connection  subsisting 
in  the  recent  skeleton  between  any  of  its  denser  component  parts, 
nrhether  bones  or  cartilages.  In  all  instances  some  softer  substance 
intervenes  between  the  bones,  uniting  them  together,  or  clothing  the 
Bor&oes  which  are  opposed ;  but  the  manner  in  which  the  several 
pieces  of  the  skeleton  are  thus  connected  varies  to  a  great  degree,  both 
as  to  the  nature  of  the  uniting  substances,  and  the  extent  of  movement 
which  they  allow.  In  some  instances,  as  in  the  cranial  bones,  the 
doscnesB  of  the  apposition,  the  unevenness  of  the  fitting  surfaces  or 
edges,  and  the  small  amount  and  dense  nature  of  the  intervening  sub- 
stance (periosteum),  admit  of  no  perceptible  movement.  In  other 
instances  of  continuous  union  the  extremities  of  the  bones  are  placed  at 
sudi  a  distance,  and  the  intervening  substance  (ligament  or  cartilage)  is 
so  yielding,  that  bending  or  other  movements  may  take  place.  But  in 
the  greater  number  of  articulations  the  apposed  surfaces  of  bone  arc  not 
united  either  directly  or  mediately  with  each  other,  but  are  free,  and 
are  covered  with  plates  of  smooth  cartilage,  the  surfaces  of  which  fit 
accurately  together,  while  the  bones  are  held  together  by  ligamentous 
structures  placed  in  the  vicinity  of  the  joint.  In  such  articulations  the 
bones  are  capable  of  gliding  or  moving  upon  each  other,  the  extent  and 
directions  of  such  movements  varying  mth  the  shape  of  the  opposed 
cartila^nous  surfaces,  and  the  form  and  attachments  of  the  h'gamentous 
and  other  bands  which  unite  them.  It  is  upon  distinctions  such  as  those 
now  adverted  to  that  the  various  kinds  of  joints  or  articulations  havo 
been  brought  under  the  three  classes  of  Synarthrosis,  Amphiarthrosis, 
and  Diarthrosis. 

Qynarthrosis  means  direct  or  immediate  union,  and  comprehends 
the  joints  with  no  appreciable  motion.  It  is  found  chiefly  in  the  various 
forms  of  suture  by  which  most  of  the  bones  of  the  head  are  united.  The 
suture  is  serrated  or  dentated  when  the  contiguous  margins  of  the  bones 
are  subdivided  or  broken  up  into  projecting  points  and  recesses  by  which 
they  fit  very  closely  to  one  another,  as  in  the  borders  of  most  of  the 
talmlar  bones  of  the  cranium.  The  squamous  or  scaly  suture  is  that  in 
which,  as  in  the  union  of  the  temporal  with  the  parietal  bone,  the  edges 
are  thinned  and  bevelled,  so  that  one  overlaps  the  other  to  a  considerable 
extent.    Harmonic  suture  or  harmonia  is  the  term  employed  to  denote 


188 


THE   AETICCTLATIOA^S   IN    GEXERAL. 


siniplc  appoeitioii  of  comparatively  amooth  stirfacca  or  edges,  03  ie  the 
case  of  the  vertical  plate  of  the  palate  and  the  saperior  maxilkry  bones ; 
and  the  term  grooved  suture  or  schmdi/ksis  is  applied  to  that  Mud  of 
union  in  which  one  bone  is  received  into  a  groove  in  another,  as  oocutb 
ivith  the  rostmm  of  the  sphenoid  bone  and  the  vomer. 

Sijiichomffosk  is  another  forai  of  immoveable  articulation,  in  which 
a  thin  lnyer  of  cartilage  is  interposed  between  tlie  bonee,  as  in  the 
articulation  of  the  occipital  and  gpheuoid  bones  in  young  persons,  and 
the  jugular  process  of  the  occipital  bone  with  the  i^etroiis.  In  adult  age 
this  tbrm  of  aiticnlation  generally  becomes  converted  into  bony  nnion, 
and  a  similar  teiulency  m  observed  to  a  variable  degree  in  the  several 
sutures  (p.  58). 

Ampliiartlirosifl  or  SymphyBis  is  the  mixed  articulation,  or  that  ia 
which  there  is  mediate  union  by  some  intervening^  Bubstanoe,  witli  partiul 
mobility.  The  articulations  between  the  bodies  of  the  vertebne,  tluit 
between  the  two  puliic  boncB,  and  tluU  between  the  two  first  pieces  of  tlio 
BtermoB,  may  be  taken  os  examples  of  this  mode  of  connection.  Some 
of  the  joints  of  this  kind  pass  on  the  one  hand  into  syuartlirosis,  and  on 
the  other  into  diarthrosis. 

Biartliroais  includes  the  complete  joints,  with  syBOvia!  cavities  sepa- 
rating the  articular  surfac^'B  of  the  bones,  and  is  attended  with  consider- 
able yet  varying  dcgi-ccs  of  mobility.  In  this  form  of  joint  plates  of 
cmtilu<i;c  co^\^r  the  articular  parts  of  the  boncB  and  present  within  the 
joint  free  siu-fuces  of  remarkable  smoothness,  and  tliese  siirfacc«  are 
fartlier  lubricated  by  the  synovial  fluid  secreted  from  the  delicate  mem- 
bi-ane  which  lines  the  fibrous  coveriuj,^  and  all  other  parta  of  the  articu- 
lar cavity  except  those  fonned  by  cartilage.  This  membrane  is  C4>ntinnocs 
with  the  marp^n  of  the  articular  cartilaf^s,and  along  with  them  complete]/ 
encloses  the  joint  cavity.  The  bones  are  tarther  held  together  by  fibrous 
tissue  in  the  various  forms  of  Irgaments,  such  as  membranous  capsules, 
flat  bands,  or  rounded  cords.  These  ligaments,  it  is  true,  are  not 
so  tight  as  to  maintain  the  bones  in  close  contact  in  all  positiona  of  tho 
joint,  but  arc  rather  tightened  in  some  positions  and  relaxed  in  others,  m 
tiuit  in  many  cases  they  are  to  be  looked  upon  chiefly  as  controllers  of 
movements.  The  bones  are  likewise  held  together  in  diarthrodial  jointfl 
bj  atmospheric  pressure,  and  by  the  Bun^>imding  muscles.  The  foUow* 
ing  forms  of  diarthrodial  joint  arc  distinguished  :— 1.  Gliding  foint 
(j:Vrthi"odia),  having  nearly  flat  surfaces,  and  admitting  of  only  a  limited 
amount  of  gliding  movement,  as  in  the  articulations  of  the  carpus  and 
tarsus,  and  the  articular  processt^a  of  the  vertebne  :  2.  Hinge-jaint  (Gin^ 
glymus),  which  admits  only  of  fle3don  and  extension,  as  the  elbow  and 
ankle  :  8.  Cmdyhid  joints  allowing  all  varieties  of  angular  movement 
and  circumduction,  as  the  wrist  and  metacarpo-phakngeal  articulations: 
4,  Ball  and  Socket  jomt  (Enarthrosis),  in  which  movement  can  take 
place  m  every  direction,  as  the  hip  and  shoulder  ;  and  5.  Pivot-joint^  as 
in  the  case  of  the  atlas  and  axis,  and  the  upper  radio*ulnar  articulation» 
where  only  rotation  is  allowed. 

Vabious  B^ds  of  Movement, — ^The  various  movements  of  the 
bones  in  diartlu-odiid  joints  are  distinguished  by  different  terms  according 
to  their  dixx^ctious,  \tz.,  angular  movement,  circumduction,  rotation,  an  J 
gliding  ;  but  it  is  proper  to  remai-k  that  although  different  kinds  d 
movement,  answering  to  these  several  terms,  may  readily  be  rccogaised« 
jet  thej  are  seldom  of  only  one  kind  in  any  joint,  but  rather  aevDCtl 
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kinds  of  movement  are  fi-cqueatlj  combined,  and  they  rUo  run  into  one 
another  in  great  variety. 

■    Angular  movemeiit  \s  movement  in  Biich  a  manner  as  to  increase  or 

dimiDisb  tlie  angle  between  two  bones,  m  that  they  shall  lie  mom  or  less 

immAj  in  astraipbt  line.     The  different  kinds  of  aiifjnlar  movement  are 

deagnated  by  different  terms  according  to  the  dire<;'tiona  in  wliich  they 

take  place  with  reference  to  the  limb  or  body  :  ihm  fiexim  and  extension 

indicate  aiij^ar  movements,    wbich  have   the  eftect   of  bending   or 

^te^pb tuning  pirts  ujion  one  another  or  npon  the  trunk  :  addudion 

^^Kabdtiitmi    indicate   angular  movement   to   and  from   the   mesial 

fHfe  of   the  body,  or,  when  fingers  and   tuea  are  rcferreii   to,  these 

ttrm*  are  generally  used  to  denote  movement  to  and  from  the  middle 

~  "     hand  or  foot, 

ifi  ft  form  of  angnlaT  movemetit,  in  wluclit  as  in  the  moTement  of 
on  the  femur  the  articular  surface  of  one  bone  tiBYels  over  tJiat  of 
tm  to  bring  dllTerent  part^  of  tho  surf aoes  guooessiyelj  into  contact  in 

of  a  wheel  roEing*  on  the  g^rouud^  this  movement  being  usuallj 

by  a  certain  amount  of  gliding. 

CirciLmdTiction  is  the  movement  performed  when  the  shaH  of  a  long 
fcrme  or  a  part  of  a  limb  describes  a  cone,  the  aj>ex  of  which  is  placed  in 
Ibe  joint  lit  or  near  one  extremity  of  the  bone,  while  the  sides  and  base 
of  tlie  cone  arc  described  by  the  rest  of  the  moving  paii* 

k    dotation  signifies  movement  of  a  bone  round  its  axis  without  any 

fftft  change  of  situation. 

y^H^TiTg  is  applied  to  that  kind  of  movement  in  wbich  the  surfaces  of 
lijaoent  bones  arc  displaced  without  any  accompanying  angular  or  ruta- 
Wf  motion,  as  in  the  movement  of  flat  surfaces  over  each  other  in  some 
ifllie  carpal  and  tarsal  articulations,  or  in  the  movement  of  advance  and 
Mreat  of  the  lower  jaw. 

la  tka  Tsriomi  joints  proYided  with  Bynovial  cavlti^,  the  cariUaginoua  mirfaces 

are  to  fonned  at  Offoallj  to  be  in  cl<me  apfjoeition  or  contact ;  but  in 

na  they  are  not  entirely  so,  and  there  are  ev«n  inBtaneee  in  which 

of  the  SDzfacei  tnoBt  be  oonsidenible,  aa  in  the  case  of  the  patella^ 

ei  the  knee.    In  theae  oaeee  the  interval  is  filled  up  by  foMii  of 

membrane,  or  by  fatty  prooesees  oonnected  with  it. 
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ABTICUI4ATIONS    OF    7BM    VSBTXBBAXi    COLUMN. 

The  moveable  vertebrae  are  connected  together  by  elastic  discs  inter- 
betvreen  the  bodies ;  by  synovial  joints  between  the  articulating 
I ;  and  by  ligaments, 

lAtarvartebral  diaca  are  plates  of  comporite  structure  placed 
t  the  bodies  of  the  vertebne  from  the  axis  to  the  sacrum*    Each 
of  a  fibro-lamiuar  j3ait  externally,  and  of  a  pulpy  substance 
» centre. 

Tba  lanunar  part  forms  more  than  half  of  the  mass.    The  lam  in  m  are 

1  concentrically,  and  consist  mainly  of  parallel  bundles  of  fibres 

_  obHqnely  between  the  vertebra)  and  attached  firmly  to  both, 

dinction  of  the  fibres  iK^ing  reversed  in  successive  layers:  some 

alao  run   nearly  honzim tally*    The   outermost  of  these  layers 

of  oidinaij  fibioos  tissue,  unt  the  deeper  and  more  numerous 
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laminie  consist  of  white  fibro-cartilagt\    The  central  part  of  the  disc  « 
a  pulpy  and  clastic  material  which,  when  the  pressore  which  cxmfiiK« 

Fi^  lis*  Ftg.   113.^ A    LexDAR   vxetkbli,    an  fm 

ADovE,  mm   I'AUT   or   inn   titTKRTVifim& 
msQ  ii^ucKiNa  TO  TitK  fiom%    (K.  Qnaia.)  { 

1,  1,  Ihe  fibrous   ljuiiin»  ftrr^tig^   oo«eeatri- 

Cftllf ;  2i  tho  oentnd  soft  sabstaiice. 

it  is  taken  off  hv  ontting  through  the 
iiitLTVLrtebiiil  fiullfitantx*,  rises  np  so  as 
to  assimie  a  conical  fonn.  It  i«  then 
seen  to  be  of  a  lobatu  structure,  and, 
exaniitied  under  the  mitTost^ope,  exhibits 
a  finely  fibrouB  matrix,  imbedded  m 
which  are  seen  nimierons  eelJs,  which 
lire  uot  of  the  iiatui"e  of  cartilage  oelia, 
but  are  united  together  so  as  to  form  a 
i-cLieular  BirocturCt  which  is  closer  in  the  centre  of  the  puJp  than 
ttnvards  the  periphery.  A  thin  cartil urinous  layer  covers  the  upper 
and  lower  surfiieca  of  each  vertebra  and  gives  attachment  to  the 
di^,  bat  it  is  i  incomplete  towards  the  circumference,  when*  the 
epiphyses  of  the  body  have  lx;eii  developed  iu  it. 

It  is  aow  genez&llj  admitted  that  the  pulp  of  ike  mtervortebrsl  diac  k  j 
at  leart  A  wrmaini  of  the  chorria  dor^lL^ ;  homologous,  therefore,  with  1 
veaygoa  of  the  ohonia  durKaltii  which  occupy  the  bkonical  cavitias  ~ 
bodies  of  the  vertcbne  in  fi»h€&    Acoordin^  to  LtLwhlca,  these  in  pmieni  lA  4 
di^o  a  i^OYial  ca^'itj^  and  the  lobes  of  the  palp  are  synovial  vini,  fimEir  1 
those  wMoh  are  to  be  found  in  the  kuee  and  shoulder  joints,  but  of  laigtr  i 
and  oocizpjing  the  whole  cavity  ;  and  it  i^  worthy  of  notice  that  in  Uke  i 
secondary  caviUes,  developed  within  the  chorda  doiiali«t  il>^  found  in 
Tortebral  stibstanoe   in  many  ^he».    The  eame  author  alao  deaorihes  i  ^ 
cervical  region  a  synovial  joint  with  cartilage  covered  surfoow,  on  e^di' 
between  the  prominent  lip  of  the  upper  surface  of  the  body  of  one  vertebim  i 
the  corresponding  portion  of  the  under  i«urfaoe  of  the  body  of  the  vertebtm  J ' 
(Ltwchka,  "*  Die  Halbg-eloike  dea  Mensehlichen  Korpere/'  Berlin.  IH58,) 

The  discs  are  thickest,  biith  absohitely,  and  rehitively  to  the  depth  of 


Fi^  114. 


Fig.  114.  •— SAfsmAX.  msnm 
TBaotran  two  tevsim  nsi» 
111U&,  Huownro  ma  Aaajjrot- 
»£.\T  uF  TBI  laraavaaTamaAfc 
i>i9a     cR  Vuain*)     1 

1,  2,  UM  ebreiti 
cestml 

of  the  joint  beti 
jirooeiMi  k  roj 


the  vertebml  InDdics,  iq 
lumhor  region,  and  thinii 
in  the   intervals  from 
third  to  the  seventh 
vertebrae*     Tlicy  form  Ui- 

<rt*tiu*r  about  a  foarth  of  the  1  ngtli  of  tlie  moveable  part  of  the  colmnii. 

In  the  cervical  and  lumbar  regions  they  are  thidcer  in  fVont  than  behind^ 
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md  the  cunaturc  of  those  portions  of  the  column  is  due  princij)allj  to 
tbe  form  of  the  discs. 

The  anterior  common  ligament  (fig.  122,  p.  146)  is  a  strong  hand 
placed  on  the  front  of  the  bodies  of  the  vertebrae,  and  reaches  from  the 
axis  to  the  first  bone  of  the  sacrum,  becoming  broader  as  it  descends.  It 
consists  of  longitudinal  fibres  which  are  dense,  firm,  and  well-marked.  The 
superficial  fibres  extend  from  a  given  vertebra  to  the  fourth  or  fifth  below 
it ;  the  fibres  beneath  these  pass  over  the  bodies  of  one  or  two  vertebrae  ; 
whilst  the  deepest  pass  only  between  adjacent  vertebrae.  The  fibres 
adhere  more  closelj  to  the  intervertebral  discs  than  to  the  bones,  and 
none  are  attached  over  the  middle  of  the  bodies,  where  the  ligament  is 
stretched  across  the  transverse  depression  existing  at  this  part ;  and  by 
this  means  the  anterior  surface  of  the  column,  especially  in  the  thoracic 
TGg:ion»  is  rendered  more  even.  Upon  the  sides  of  the  bodies  there  are 
oome  fibres  which  are  thin  and  scattered,  and  reach  from  one  bone  to 
another. 

The  posterior  common  ligament  is  situated  within  the  spinal  canal^ 
lying  on  the  posterior  surface  of  the  bodies  of  the  vertebrae  ;  it  extends 
from  the  axis  to  the  sacrum.  At  its  upper  extremity  it  is  continuous  with 
the  posterior  occipito-axial  ligament.     It  is  smooth  and  shining,  and 

Kg.  115. — The  bodies  of  three  lumbar  vertedrj!,  seen  from  Fig.  115. 

BEHIHD,  WITH  THE   POSTERIOR  COMMON  LIOAMKMT.      ^ 

The  arches  hare  IxMin  removed  by  cutting  through  the  pedicles. 
TIm  narrowiog  of  the  posterior  common  ligament  opposite  the 
middle  of  each  body,  and  its  greater  width  and  attachments  opposite 
the  intenrertebral  discs,  are  represented. 

IB  broader  at  the  upper  than  at  the  lower  part  of  the 
spine.     In  the  neck  it  extends  quite  across  the  bodies 
of  the  vertebrae,  but  in  the  back  and  loins  it  is  broader 
opposite  the  inter^Trtobral  discs  than  at  the  middle  of 
the  bodies,  so  that  its  margins  present  a  series  of 
points  or  dentations  with  intenening  concave  spaces. 
It  adheres  firmly  to  the  discs  and  to  the  contiguous 
margins  of  the  bodies  of  the  vertebne,  but  it  is  separated  from  the  middle 
of  the  bodies  by  the  transverse  parts  of  the  large  venous  plexus.   Between 
the  ligament  and  the  dura  mater  which  lines  the  canal  some  loose  con- 
nective tissue  is  interposed. 
The  jomtB  of  thearticnlar  processes  present  each  a  synovial  cavity 

Fig.  116. —The  arches  of  three  dorsal  vertebra,  Fig.  llfJ. 

SEEK    FROM   BEFORE.       J 

The  bodies  of  the  vertebra  have  been  removed  by  saw- 
ing through  tbe  pedicles,  to  show  the  articuLu-  cupbulcs 
and  the  ligamenta  subflava. 

surrounded  by  a  fibrous  capsule.  These  cap- 
sules are  longer  and  looser  in  the  cer^^ical  than 
in  the  dorsal  and  lumbar  regions. 

The  ligamenta  subflava  are  ligaments  con- 
sisting of  yellow  elastic  tissue,  which  connect  the 
laminae  of  the  vertebne  from  the  axis  downwards. 
Their  fibres  arc  nearly  vertical,  and  are  attached 
snperioiiy  to  the  anterior  surface  of  the  lamina  of  one  vertebra  some  distance 
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from  its  inferior  niai-gin,  and  inferiorly  to  the  upper  margin  and  put 
of  the  posterior  surface  of  the  vertebra  lK?0€ath.  Tliey  arc  most  dia- 
iinctly  blgo  when  the  arches  arc  dctaclied  fiT»m  the  bodies  of  the  verte- 
brse,  and  they  arc  viewed  from  the  front.  Pusteriorly  they  appear  short, 
and  in  the  dorsal  rcgiou  are  concealed  by  the  prominent  inferior  marginii 

Fig.  117.  Fi^.  117.— Sagittal  skction   of   mm  vvru, 

rXKT  OP  THE   VERTEDML  OOLFMN,    Aim   VAXT 

av  tuK  OCCIPITAL  Dowir,  an  owing  the  a*- 
TtCTLATiyNs.     (A.  T.  after  AnjoldJ 

1,  1,  amterior  common  lignmeiit  ;  1',  anterior 
oodpito-atlantal  li^'amerit ;  2^  from  tbia  fifoia 
upwardB  the  posterior  common  Ugwiisiii  ;  S*,  tfb« 
contltiti&tloii  of  the  precinling  or  poaterioTOoeipiio* 
utuil  li^ment  lying  on  the  basikr  proceaa  of  tie 
ocxi|)ital  bone ;  3,  3,  Z,  these  figures  are  pJaoed 
on  the  mBide  of  the  arches  of  the  20(1  < 
and  lilt  aitd  6th  dorsaJ  vertebne  ;  the  lig 
snbflava  are  seeo  slretchiog  hetweoa  ihit  1 
4,  4»  pkced  npon  two  of  the  intenpiiioas  ] 
menta ;  4\  divided  edge  of  the  oocipilfal  i 
behind  the  foramen  mn^tim,  and  h«low  it,  tte*| 
posterior  occipito-atfaoCal  ligament  ;  5,  6,  i 
FfpitiouH  ligament ;  t},  li^Hinentuiii  niichio  ;  x  ,  ili.1 
upper  extremity  at  the  extenml  occipital  pr<Ki 
tiiberance  ;  x  x  ,  it^i  lower  extremity  tenninat^  ' 
ing  m  the  ^npntspinoos  llgametit. 

of  the  laminoa  and  the  rootg  of  tlie 
spines.  Their  onter  margins  are  cloae 
to  the  articular  procespe^  ;  their  inner 
margins  arc  thickened  and  in  contact 
i\1th  each  other  beneath  the  root  of  the 
spin  one  proccBs. 

The  mterspmons  liifamants,  thin 
and  rather  membrauoufl,  have  an  at- 
tacliment  extending  from  the  root  to 
near  tlie  summit  of  each  spinons  pntioeo^ 
and  ctmoect  the  inferior  border  of  one 
with  the  superior  l>order  of  that  next 
liQkm  it.  They  are  strongest  in  the  lumbar  region,  and  are  leafit  de- 
veloped in  the  neck. 

Tne  stipraspinatis  ligament  eonsist^  of  bundles  of  longitudinal 
fibres,  which  connect  the  summits  of  the  spinous  jirocesses,  and  form  a 
continuous  cord  from  the  seventh  ceniciil  vertebra  to  the  sacruni.  The 
superficial  fibres  i>ass  down  from  a  given  vertebra  t^>  the  third  or  fomrth 
below  it ;  those  more  deeply  seated  reach  only  from  one  to  the  next>  or 
the  second  below  it. 

The  ligamentiim  nncliee  is  the  continuation  upwards  of  the  snpra- 
spinous  lijj;iiment.  It  is,  in  tlie  human  subject,  a  thin  intermnscnlar 
fic*ptnm  of  clastic  and  T\iiite  fibrous  tissue,  the  most  suiKfrfieial  port  of 
which  extends  from  the  spine  of  the  seventh  cervical  vertebra  to  the 
external  occipital  protubcranec,  while  the  deeper  iilirea,  Rpring-inpr  from 
the  same  orifrin,  pass  to  the  occipital  crest,  and  the  spines  of  the  six 
npper  vertebrrc.  It  is  the  representative  of  a  strong  ekstic  strnctarc 
which  suspends  tlie  head  in  the  lower  auiraals. 

The  intertransrerse  ligaments  are  miimportant  bands  extending 
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between  the  transverse  processes.     In  the  l«ral:>ar  rcfrion   they  are 
nembranoufi,  in  the  dorsal  rc^on  they  are  rounded  bundles  intimately 
onnected  with  the  muscles  of  tlte  back  ;  and  in  the  neck  they  are 
*     '  a  few  iiTeguIar  fibres,  which  arc  often  wanting. 

fiita.— The  movemenDs  of  flexion  and  extenpion  of  the  vertebral  colnmn 
freely  allowed  in  the  cenrical  and  Itimhftr  regions,  but  in  the  dorsal  arc  limited 
the  email  amount  of  intervertebral  Fnbstancc  and  the  imbrication  of  the 
The  greatest  bending'  backwards  is  peimitted  in  tho  cervical,  the 
'^freatest  bending  forwards  in  the  lumbar  region,  especially  between  the  fonrtb 
and  fifth  lumbar  vertebne;  Movements  in  other  tlirections  are  detei-niined  chiefly 
bj  the  articular  prooeeses.  In  the  dorsal  region  the  articnlai"  surfaces  of  each 
^'vertebra  lie  in  the  arc  of  a  circle  whose  centre  is  in  front,  between  the  bodie«  of 
e  rertcbrsB»  and  romid  this  centre  a  certain  de^ee  of  rotation  is  peiimtted.  In 
e  lurabar  region,  the  centre  of  the  circle  in  which  tho  articular  surfaces  lie  is 
nc4sd  behind*  eo  that  rotation  is  prevented  ;  the  articular  proceBaes,  however, 
it  of  lateral  flexion,  and  by  combination  of  thi;j  with  antero^pesterior  flexion, 
degree  of  circumduction  is  produced.  The  articular  sui-faces  of  the  cervical 
bdng  oblique  and  placed  in  nearly  the  same  transverse  plane,  allow 
lither  pfone  rotation  nor  pure  lateral  flexion.  They  permit,  besidea  forward  and 
motion,  only  one  other,  which  is  rotatory  round  an  oblique  axis— the 
inferior  articulating  proccHfl  of  one  side  gliding-  upwards  and  forwnrda  on  the 
«|ipo«iiig  fliirfaoe,  and  that  of  the  other  side  gliding  doi;vTLwardB  and  backwards, 
whioh  a  combination  of  lateral  flexion  and  rotation  is  obtained. 

AfiTlCUI»ATIONa    OP    TSS!    ATI4AB,  AXIB,  AND    OCClPITAIi    BONX. 

The  atlas,  axis,  and  oeeipital  bone  arc  connected  by  synovial  articula- 
ions  and  ligaments,  without  the  presence  of  intervertebml  dises. 
Two  pairs  cd'  syBoviaJ  axticulations,  surronndcd  bj  capsular  liga- 
icnts,  connect  the  lateral  masses  of  thu  atlas  w  ith  the  su}>erior  articnkr 
jrfaces  of  the  axis  and  with  the  condyles  of  the  occipital  bone.  The 
Htlanto-axial  capsule  is  Btreugtheued  at  the  inner  and  posterior  part  by 
accessory  ligament,  directed  downwards  and  inwiU-ds  to  the  body  of 
She  axis  near  tiie  bt^j^e  of  the  odontoid  ]>rocGSs. 

The  traasrerse  ligament  of  the  atlas  is  a  strong  and  tluck  band, 
rhicb  extends  across  the  ring  of  the  atlas,  and  retains  the  odontoid  pro- 

fe.llS.^aoirrAL8i5cTiair  Fig.  118, 

OF  TBX    LOWBK    FAftT    Of  1 

TlfB  OOCIPtTAt  Bliri,  AN*& 
Taa    TWO     OFI»KR    VIRTK- 

tMMf  mnnivn  tuk  ailticu- 
U^TJon  (A.  T,  after 
Arnold),     i 

1^  1,  posterior  oocipito- 
|dMyScBinent  turned  ap  in 
^BihTcas  ;  2,  2\  vcrticsJ 
1^3^  ttd  a,  a,  ir&nsvei^  or 
miBflfcal  part  of  the  cruci^ 
X  ,  over  the 
the  odontoid  proue^ ; 
€fr  lateral  odontoid 
its ;    6,  5,   aoocsBoty  .  ,  , 

ilH  of  the  atlanto-axial  capsules  ;  tJ,  ti,  part  of  tbo  cai^^nlnr  ligiunciit3  of  the  condylar 
7,  7,  capsular  lijfamonts  of  the  atkiito  axhU  articulations, 

J  in  its  place.     It  is  attached  on  each  side  to  the  tubercle  below  the 
aer  border  of  the  finperior  articuhff  process.    It  is  arched  backwarda 


241 


ARTICULATION'S    OF   THE   TEFXK    ANB    HIAB. 


l>ehinLl  the  od<ni(:oid  process,  mid  is  broadened  out  in  the  middle  line 
From  the  middle  of  its  posterior  surface  a  short  thin  bundle  of  fibres 
passes  down  to  lie  iittached  t^j  the  body  of  the  axis,  whilst  another  passes 
up  to  the  basilar  i>r<jccfis.  These  furm,  with  the  transverse  portion,  th& 
figure  of  a  crosa,  and  thjm  this  arrangement  is  derived  the  term  cruti*\ 
form,  which  i«  s^mictimcs  applied  to  the  transverse  ligament  and  it« 
appenda^^cs  together. 

Two  ajno'vial  ca^ti#s  am  j) laced  one  in  front  and  another  behind 
the  odontoid  prueess  ;  the  first  of  these  is  Bituated  between  the  proee&5 

Fig,  119.  Fig.  IID. — HottiBoWTAi*  aacnoK  t&rocgii  tub 

ODUNTO-ATLAITTAL  AllTlCiTLATlON,       (  A^  T>)  ^ 

1,    cut  Hiirfacc  of  the  (Nlontoiil   process;  2, 
eat  stirfaoe  of  tbc  anterior  arch  of  the  iitbi» ; 
sp\  S^  transvurse  ligauient  [  Wtwecii  1  nad  2,  tJte 

^  aiiierior  synoviat  carity,  and  between  1  mid  3^  Uie 
pottturior  Hytittvukt  carityof  tiic  articulation  ;  4,  \i 
placed  on  iho  back  part  of  tbc  left  bopciw  Mti- 
ctikr  proceKs  of  the  atlas  ;  the  anterior  purt  liAS 
been  partly  remoTed  by  the  eectioD.  For  the  nkb 
of  difltijictae$s»  the  ^ynoviat  spAces  are  repre- 
sented somewhat  wider  than  mLtur&L 


and  tbe  an  tenor  arch  of  the  atlas,  the  other  between  the  process  imd  the 
transverse  ligament. 

The  latei^  or  alar  odontoid  or  clied  lignments  are  two  thick 
and  very  strong  bundles  of  fibres,  which  extend  from  the  sides  of  the 
smnmit  of  tlic  odontoid  process  outwards  and  a  little  upwards  to  be  im* 

Fig»  120.  Fig.  120. — TitAirsvKnsB  section  sntiLAn  ta  that 

SHOWN    IK    Fid.   118,  TH£  OtUCIFuKM  UaAJlKXI^ 
UAVifta    KEEN    RKMOVRD.       (A.  T^      | 

4,  jiltir  odontoid  ligaffletit  ;  5,  a{*c^aof7atknt>- 
axifil  ligament  ;   %  7,  capBtikr  ligaments  <' 
occipito-iithintal  ajd  the  atlanto-oxijil  articuhi 
9j  odontoid  proc^aa  ;  9,  9',  middle  odontoid  li^*_ 
mcnt. 

planted  into  the  rough  impression  on  the 

inner  side  of  each  eondyle  of  the 

pital  bone.    Some  of  the  Hbres  of  the 

two    ligaments  are    usually   eoatinuou 

across  the  middle  line. 

The  middle  odontoid  or  suspensory  ligament  conBtsts  of  fit 

Tjrhieh  pass  directly  upwards  from  the  summit  of  the  odontoid  pt\ 

to  tliemartrin  nf  the  toramen  nuignum. 

The  posterior  occipito-aaial  ligament  \&  a  strong  wide  bttnj 
covering  the  cruciform  and  odontoid  ligaments.     It  is  attached  abov^l 
in  the^  basilar  groove*  and  beloiv  to  the  body  of  the  axis,  and  many  i 
the  supeifieiiil  Jihrcs  arc  j>rolonged  into  the  i)Ofiterior  common  hgamen^ 
of  which  it  foYwn  the  e^mtinuatiou  uj) wards. 

The  anterior  occipito^atlantal  ligament  extends  from  the  onterio 
border  of  tlic  uceipital  foiamti^  between  the  condyles,  to  the  anterio 
arch  of  the  atJas.     It    is  thin,  broad,  and  meml>ranous  ;  but  in  thitl 
metUan  line  it   is  strengthened   l^y  an  accessort/  ligament,  thick  aad 
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mmd,  placed  in  front  of  it,  which  is  sometimes  described  as  the  com- 
menceinent  of  the  antmor  common  ligament. 

The  aatnior  aUaato-ftadal  ligament^  likewise  thin  and  mem- 
branons,  except  in  the  middle,  where  it  is  considerably  thickened^ 
extends  from  the  anterior  arch  of  the  atlas  to  the  body  of  the  axis. 

Fig.  121. 


Fig.  121. — Tnx  uoAMSSTors  nftucruEES  which  surroukd  tbe  articitlatiois  of  the 

OCCIKUT  A3n>  TWO   UPPXB  TSRTBBRf.       ^ 

A,  the  lower  piari  of  the  ftkull  awn  transversely  throo^  the  basilar  process,  with  tbe 
atlas  and  axis,  liewcd  from  before.  1,  the  anterior  occ^to-atlaotal  Ugament ;  2,  the 
aooesaofj  oedpito-atlantal  ligament ;  3,  the  anterior  athuto-axial  ligament. 

B,  Ike  tower  part  of  the  sknll,  with  three  adjacent  rertebne,  Tiewed  horn  behind.  1,. 
the  posterior  oocipito-atlaotal  li^^ment ;  2,  the  posterior  atlaitto-axial  ligament. 

C,  the  occipital  bone  sawn  transrersely  Ihrongh  the  fonunen  magnaiii,  and  a  part  of  tho 
arches  of  the  atlas  and  axis  lemoTed,  so  as  to  show  the  posterior  occipito-azial  ligament. 

The  posterior  occipito-atlaaital  ligament,  thin  and  membranous* 
is  attached  superiorly  to  the  margin  of  the  occipital  foramen  behind  the 
condyles,  and  inferiorly  to  the  adjacent  border  of  the  arch  of  the  atlas. 
It  is  closely  united  to  the  dura  mater. 

The  postezior  atlanto-ajdal  ligament,  similar  to  the  preceding, 
connects  the  neural  arch  of  the  atlas  witli  that  of  the  axis,  in  the 
absence  of  ligamenta  subflava. 

Kofwaments.— The  atlanto-axial  articulation  is  so  constnicted  that  the  head,  to- 
gether with  the  atlas,  is  rotated  on  the  axis ;  the  odontoid  proceas  serring  as  a 
pirot.  The  rotation  is  limited  by  the  check  ligaments.  The  occipito-atlantal 
articulation  takes  no  part  in  rotation,  bnt  aUows  the  head  to  be  freely  raised  or 
depmsed  npon  the  vertebral  colmnn.  When  the  atlas  is  placed  symmetrically 
orer  the  axis,  it  is  seen  that  the  opposing  articolar  surfaces,  instead  of  fitting 
one  to  the  other,  come  very  slightly  into  contact,  the  sorface  of  the  axis  preaoit* 
ing  an  antezo-posterio  convexity,  to  irhich  there  is  no  oonesponding  concavitj 
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presciitod  by  tlio  cilas ;  but  q  f?light  rotation  bringa  the  bones  Into 
poeitioD,  in  which  the  tmterior  hall  of  one  articular  ffurfoce  of  the  axis  *^"^l  the 
pouterior  half  of  the  other,  are  laid  closely  against  the  atlaa.  It  will  alFO  be 
found  that  a  nnall  amount  of  obliqne  motion  between  the  atlas  and  oocipital 
bone  is  permittedj  by  which  the  anterior  half  of  one  condyle  and  the  poetemr 
part  of  the  other  may  be  rest*id  togeiher  on  the  atlaa,  and  that  that  ia  the 
position  of  grcatejit  stability.  This  oblique  podtion  ia  that  into  which  the  bonts 
uro  bfOQght  when  there  is  any  lateral  flexure  of  the  cxiltmm^  aa  is  the  case  in  the 
most  natural  and  easy  attitndes. 


AKTICTJIiATIONB    OF    THI    BIBS. 

Tim  mliGiilatioii3  of  the  ritis  may  be  divided  into  three  setfi^  ooeto* 
etiitrtil,  costo-triiiisverbe,  and  costo-stemal,  i 

Tlic  rosTO-cESTUAL  ARTICULATION  Unites  tlie  heatl  of  tbe  rib,  in  mosfc 
jiistiiuccs,  with   the   bodies  of  tivo  vcrtel>ne  by  two  distinct  synorial J 
joints,  fiupported  by  li^^ttniCTits  as  follows.  I 

The  anterior  coito^eutral  or  stellate  Hgament  consists  of  fibres  j 
which  radiate  from  the  head  of  the  rib  to  tlio  iiody  of  its  proper  vertebra,  I 
to  the  intervertebral  disc,  and  to  the  body  uf  the  vertebra  above.    Short  i 


Fig.  122. 


Fig,  122.— Thk  r»TH,  6th,  7th,  8fHt 
AJiO  9th  do  Its  a  u  vERTsaas,  wrni 

PAttTS    OF    THE    6tH,     7tH    A%»    8tll  ^ 

atB«,  raoM   Ttn;    aiasT   sins    as]>| 

FROST.      (A,  T.)      i 

Tlis  &th  rib  liasr  been  remored  to 
show  the  articular  surfacea  of  tlie  vcr- 
tebne  corrcBpanding  to  it ;  3  ft  4,  thd 
headfl  of  tha  6ih  aad  7th  ribs,  fruiQ 
which  tbe  atollaie  Jigameati  im  mtn 
Kpreading  oror  the  two  ad jaceoi  vorte- 
bral  bcKliesaad  interrertebralaiibaitaae*; 
Bt  the  bead  of  tbo  Sth  rib,  from  whidi 
the  stelJjitc  ligament  baa  been  removed, 
:«o  as  to  expose  tbe  upper  and  lover 
sjhoviaI  cavities,  and  betiveea  tbem 
iho  intcrarticnlar  ligament ;  6%  U»«sr, 
til\i^  tj\  upper  fcw!ct  of  the  costo-oeatfml 
articulation  ;  7,  posterior 
Tcrse  ligHment ;  7\  tbe  Gosta-la 
syanyiol  cavity ;  7'\  the  oo$to*1 
articular  facet ;  8^  superior  oosto>t] 
verse  li ^'anient ;  9»  fiuperior  artioiikr 
process  of  tbe  Stb  Tcrtebra ;  ^\  iaferier 
of  the  9tli. 


librcs  surround  the  reroaininj; 
portion  of  the  articulation  ftud 
compk'te  a  capsule  to  the  joint 
Tlie  imt^rartiGTLlajr  H^amemt  is  a  tbiii  and  short  band  of  fibres^ 
which  passes  transvc reefy  from  the  ridtre  fieparatintr  the  two  articular 
sarfaces  on  the  head  of  the  rib  to  the  intervertebral  eubgtsDce,  and 
divides  the  articulation  into  two  parts,  eac!i  lined  by  a  st^parat-c  8jiiovial 
membrane.  The  ligarornt  docs  not  exist  in  the  articuktions  of  the  first, 
eleventh,  or  twelfth  ribs,  as  these  ribs  are  each  attached  to  only  one 
vertebral  body  by  a  ain^le  Bynov-al  johit. 

The  cosTO-TRANSVEESE  ARTICULATION  ujiitcfi  the  tuhcrcle  and  neck 
of  the  lib  to  the  contsponding  transverse  process  by  a  synovial  joint 
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and  ligaments,  and  by  a  longer  ligament  to  the  transverse  process  <^ 
the  Y^tebra  above. 

The  pogterior  oosto-traiisverse  ligament  is  a  distinct  band 
extending  ontwards  from  the  posterior  part  of  the  summit  of  the  trans- 
veiBe  process  to  the  rough  external  part  of  the  tubercle  of  the  rib. 

The  iniiidlii  or  interosseons  costo-transrerse  ligament,  consists 
of  a  series  of  short  parallel  fibres,  which  unite  the  neck  of  the  rib  to  the 
anterior  snrfiice  of  the  contiguous  transverse  process.    These  fibres  are 


Fig.  123. 


Fis.  123.— HoRiwwTAL  sicnos  op 

A    DORSAL    TXBTBBRA,   WITH  THS 
ADJAOUrr  POBTIOSS  Of  TWO  EIB8. 

(R.  Qaam.)    } 

1,  tlie  rib ;  2,  transvene  pro- 
cess ;  3,  anterior  coeto-central  liga- 
ment ;  5,  posterior  costo-transrerae 
ligament ;  6,  interosseous  or  middle 
cbsto-transTerse  ligament 

seen  on  removing  by  hori- 
zontal section  a  portion  of 
the  rib  and  transverse  pro- 
cess, and  forcibly  drawing 
the  one  fix)m  the  other. 

The  saperior  ooeto-traasvene  ligament,  anierior  or  long,  consists 
of  fescicoli  of  fibres,  passing  from  the  neck  of  the  rib  obliquely  upwards 
and  ontwards  to  the  lower  margin  of  the  transverse  process  next  above  it. 
Its  intenud  margin  is  thickened  and  free  ;  externally  it  is  continued  into 
the  posterior  intercostal  aponeurosis,  which  occupies  the  hinder  portion 
of  the  intercostal  space.  This  ligament  does  not  exist  in  the  articula- 
tion of  the  first  rib. 

There  are  no  synovial  joints  between  the  lowest  two  ribs  and  the 
transverse  processes,  and  the  posterior  and  middle  costo-transvcrsc  liga- 
ments are  represented  by  a  single  bsmd. 

The  COSTO-STERNAL  AETicuLATiONS,  situated  between  the  anterior 
extremities  of  the  cartilages  of  the  sternal  ribs  and  the  corresponding 
fossae  in  the  mai^ns  of  the  sternum,  are,  with  the  exception  of  the  first, 
small  synovial  joints,  surrounded  by  short  capsules,  which  are  most 
developed  in  fit)nt  and  behind,  and  thus  form  anterior  and  posterior  ligor 
mmts.  The  fibres  of  the  anterior  ligament  radiate  from  the  extremity 
of  the  cartilage  to  the  anterior  surfoce  of  the  sternum,  where  they  inter- 
lace with  those  of  the  opposite  side,  and  are  blended  vdih  the  tendinous 
fibres  of  origin  of  the  pectoralis  major  muscle  ;  the  fibres  of  the  posterior 
ligament  are  similarly  disposed,  but  are  not  so  thick  or  numerous.  In 
the  second  articulation  the  synovial  cavity  is  divided  into  two  by  a  short 
interarticular  ligament,  passing  horizontally  between  the  end  of  tlie  costal 
cartilage  and  the  cartilaginous  layer  uniting  the  manubrium  to  the  body 
of  the  sternum  ;  and  similar  divisions  sometimes  exist  in  the  succeeding 
joints.  The  synovial  cavity  is  frequently  wanting  in  the  articulations 
of  the  sixth  and  seventh  cartilages.  The  cartilage  of  the  first  rib  is 
alm<ist  always  directly  united  to  the  sternum. 

A  variabfe  fasciculus  of  fibres  connecting  the  cartilage  of  the  seventh 
rib,  and  sometimes  hkewise  that  of  the  sLxth,  \sith  the  xiphoid  cartilage, 
is  c-alled  the  *  ost^hxiphoid  ligament. 

Coimection  of  the  cartilages  one  with  another. — The  inier^ 

1*^ 


148 


ARTICULATIONS    OF    THE   TEU^TC    AND  HEAD. 


^IS 


thofuiml  arfkuhfimJi  are  sytiovial  joints,  foiujcd  bj  the  processes  od  the 
adjacent  margins  of  eome  of  the  costal  eartilaj^ee,  viz.,  fi'om  the  sixth 
(soiuiitiniea  the  Jiftli)  to  tlic  ninth,  surronnded  by  Bhort  capsules.  The 
joints  arc  strengthened  anteriorly  by  obli{|ne  lij^amentouB  fibres,  derived 
from  the  anterior  intercostal  apuneurftsea  whioh  occupy  the  fore  partaof 
the  intercijstal  f?pnoeB. 

Coimectioii  of  the  rihs  witli  tlieir  cartilages. — The  external 
extremities  of  the  cartilages  are  fixed  into  the  oval  depressionB  on  the 
ends  of  the  ribs,  and  the  union  receives  support  from  the  fieriosteuni, 

Xiigameuts  of  the  st^mmnL, — The  nianiibriuni  and  Ixwly  of  the 
Ktenmni  arc  comiected  l>y  interposed  cartilage  in  which  a  fi^ui'e  is  eomo*^ 
times  fonuedj  and  by  anterior  and  |>ostenor  iigamcntoua  fibres,  which 
have  chiefly  a  longitudinal  dii"e€tif>n.  A  layer  of  cartilage  also  inter* 
venes  between  the  body  and  eufiiform  process,  so  long  as  they  are  not ! 
united  by  kme.  The  whole  stenium  is  nnicli  streugthened  by  thick 
periosteum,  and  by  the  radiating  bands  of  the  costtt-sternal  ligaments 
already  mentioned. 

Fig.  124.  Fig-  124. — AnTicuLAnoNs  of  the 

STKRKCSr,     CLAVICLK,     AKD     RIBS, 

JB  *£l-.rt^:^^^S^    ^  *»  s^ki?  f'ROM  deforiu     (A.  T., 

after  Am  old.)     ^ 

t>n  tbe   rigiit  sMe   the  &titeiiar  i 
Hgj)iiD<Mit3  aru  liLowu;    on  the  kit  | 
side,  tbo  front  parts  of  the  cLaride^ 
stennrm  and  coetaJ  cartilagesi  bAft; 
been  remaved  so  as  to  dispUyt^ 
articukr  cavities.      1    to   10,   the 
antericirextreinitin  of  the  ribs  from 
the  iit^t  to  tbe  tenth  tocltLslw,  on 
the  tight  fiide  ;  1'  to  W,  the  tcetiJ 
cartihigea  of  the  Ivft  tiido  froi 
fimt  to  the  icQth  ;  miV,  ibt  I 
union  of  tho  tirst  costftl 
with  the  atenmm  ia  shown  ;  At  i 
Btcrnal  ends  of  tbe  cartilages  msiked 
2^  to  6\  tbe  small  Byooyisl  csvities  | 
are  op€Ucd  ;     between    the    oosUl 
caxtth^es  on   the  Hj^ht    side    tike  i 
anterior  iuteitostsl  apooeuroacs  aze  | 
showm  stretching  over  the  i&toroostaj 
»ipiioes  ;  and  on  the  left  side,  hj  a 
Hection,  nmoll  Bvnoviid  rarities  latk  ' 
shown  between  tho  adjacent  od^e* 
of  the  eo^tol  cartiUgeit  fro/a.  the  S/Hk  i 
to  tbe  9  th  ;    on  the  front  of   the  { 
right  hidf  of  tlie  sternum  the  ndi* 
ating    anterior    co^d^ -stomal    li^- 
ments  are  shown  ;  II,  the  enaifonB 
prooeas ;  12^  1*2%  tbe  interdaricuUr  ^ 
lij^ment ;  and  below  12, 
w»y  V^w  iJ         terior    stemo-clavicular 

fiy/  ^?H£        below  12*,  the  stemo-clsvieitb 

L<  ^v^        ticuliitioD   is  opened,  showing  the ' 

iJitemrticuiar     dbro-carttJa^     ami 
double  synoriiil  cavitj  ;  13,  tbo  costoHdarioilar  or  rbomboid  tigoment. 

lEoremsntB  of  the  Bibs,— The  heads  of  the  ribH  aro  to  tigbtlj  bound  don 
the  vcrtirbnc  by  the  interarticnlar  trnd  stellate  ligamente  that  tbe  movememtsi 
tako  place  ruimd  a  centre  situated  in  the  cowsto-central  articiilation.    The  1 
gcuerallj  are  capable  of  a  certain  amoimt  of  elevation  and  depressioti*  moTing^ 
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upon  an  axis  directed  traasrexsely  throngh  the  ooeto-central  articulations,  and  of 
rotation  npwazda  and  downwards  about  an  axis  passing  between  their  costal  and 
stamal  ends,  constituting  what  may  be  distingaished  as  the  eversion  and  inversion 
of  the  ribs.  The  movement  of  the  tubercles  of  the  ribs  upon  the  transverse  processes 
Ls  of  a  gliding  nature,  and  as  the  planes  of  the  costo-transverse  articulations  of 
the  lower  ribs  are  directed  obliquely,  these  ribs  move  backwards  as  well  as  up- 
wards in  inspiration,  and  downwards  and  forwards  in  expiration.  The  backward 
and  forward  movement  is  mach  freer  in  the  case  of  the  last  two  ribs  owing  to 
the  absence  of  the  costo-transverse  articulation,  while  the  up  and  down  move- 
ment is  more  limited.  The  first  rib  can  be  elevated  to  a  considerable  extent,  but  only 
veiy  slightly  everted,  in  consequence  of  the  shortness  of  its  cartilage,  and  the 
absence  of  a  synovial  articulation  at  the  junction  with  the  sternum.  When  the 
vertebral  column  is  bent  forwards,  the  ribs  are  depressed  ;  and  when  the  column 
is  rotated,  the  ribs  of  that  side  towards  which  tiie  upper  part  of  the  trunk  is 
turned  are  raised,  and  those  of  the  other  side  correspondingly  depressed.  The 
combined  movements  of  the  thoracic  walls  in  respiration  will  be  described  with 
the  actions  of  the  intercostal  muscles.  It  is  sufficient  at  present  to  state  that  the 
elevation  and  eversion  of  the  ribs  are  the  main  causes  of  the  antero-posterior 
and  transverse  enlargement  of  the  chest  in  inspiration. 


TBMPOBO-MAZHiZJkBY    ABTICUI4ATIOK. 

The  lower  jaw  articulates  by  its  condyle  on  each  side  with  the  smooth 
sor&ce  of  ihe  temporal  bone,  extending  over  the  part  of  the  glenoid 

Kg.  125. — ^A  POETIOV  OF  THS  SKULL  Fig.  125l. 

WITH  TBS  LOWBK  JAW  AWO   HTOID 
BDVB,  SBKH  FROM  THI  OUTSR  SIDI. 

<A.  T.,  after  Arndd.)    i 

1,  external  laterml  ligameot  of  the 
temposo-maxilUTy  articoUtioD  ;  2,  a 
part  of  the  capsale  of  the  joint ; 
3,  styloid  process ;  4,  stjio-maxillary 
ligament ;  5,  8t>lo-hyoid  ligameot ; 
<S,  teneroomn  of  the  hyoid  bone  flrith 
some  short  ligameBtons  fibres  attach- 
ins  it  to,  7,  the  hody,  and  8,  the 
^reat  oomu. 

fossa  in  front  of  the  Glaserian 
fifisnre  and  the  articular  emi- 
nence formed  by  the  antenor 
root  of  the  zygoma.  The  joint 
is  divided  by  an  interarticolar 
fibro-cartilage  into  an  upper 
and  a  lower  synovial  cavity. 

The  «rfeenial  lateral  ligament  is  a  short  fasciculus  of  fibres, 
attached  above  to  the  lower  border  and  the  tubercle  of  the  zygoma; 
and  below  to  the  external  surfece  and  posterior  border  of  the  neck  of 
the  lower  jaw,  its  fibres  being  direct^  downwards  and  backwards. 
Scattered  ligamentous  fibres  cover  the  synovial  membrane  in  front,  on  the 
insdde,  and  behind,  forming  a  thin  and  loose  capsule  round  the  joint. 

The  internal  lateral  ligament  is  a  flat,  thin  band^  placed  at  some 
distance  from  the  joint.  It  extends  from  the  spinous  process  of  the 
sphenoid  bone  downwards  and  a  little  forwards,  to  be  attached  to  the 
inner  border  of  the  inferior  dental  foramen.  Between  it  and  the  lower 
jaw  are  jliced  the  external  pterygoid  muscle,  the  internal  maxiUaiy 
vessels,  the  aoriculo-temporal  and  the  inferior  dental  nerves.    It  baa 
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no  immedfatc  connection  with  the  joint,  and  bj  some  smaionmta  h 
not  recoi::nised  a.^  a  lii^anieiu. 
TliG  interartdcular  fibro-cartilage  is  a  tbin  plate  placed  betWiGcn 

tha  aiticttlar  surfaces  of  tlie  bones.     It  is  uf  an  oval  form,  broadest 


Pig.  126. 


( 


Fig.  126.— A  i-oRTios  OP  Tne  sKULt  ato 

LCIWTKR  JAW  WITH    UJLLV  TDK    RYOID  BOKl, 
SEEN    FKOM   TtlJfi   nrsiDE.     (A,T.)    ^ 

Tbe  numbcra  are  tlie  same  as  in  Fig.  125 ; 
3,  nt^'luiil  process,  detach od  from  the  likuU ; 
7,  f>ostcrior  surface  of  tbe  right  half  of  the 
body  of  thj!^  hjoid  bone  ;  9,  latemftl  Ifttenl 
ligament  of  tbe  tempo m-maxillaty  joint; 
]  0,  inferior  doatal  foramecL 


L^/ 
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transversely,  thickest  posteriorlj, 
and  thinnest  at  its  centre,  where  )t 
is  sometimes  perforated.  The  in- 
ferior surface,  which  is  in  contact 
with  the  condyle,  is  concave  ;  iliL* 
superior  is  concavo-convex  from  he- 
fore  backwards,  oonfomiing  with  the 
articular  surface  of  the  temporal 
bone.  Its  fircuniference  is  attached 
closely  to  the  ca|)sule,  and  antmorly 
a  purt  of  tbe  external  pterygoid  muscle  is  inserted  into  it. 

Synovial  Membraiiea.^The  synovial  membrane  which  lies  between 
the  intcrarticular  fibro-cartilage  and  the  glenoid  cavity  is  larger  and 
Jooficr  than  that  which  is  interposed  between  the  fibro-cartilag^  and  tbe 

Fig.  127.  Fig.  127. — Sagittal  skctiox  or 

TBI    TEMPO  BO' KAXILLAUT  AR- 
TICULATIOH      OF      lOS      JUGUT 

snjE.     (A  TO     1 

li  is  placed  close  to  tka  uti- 
cular  etDineuce,  and  pointa  lo 
tbe  BUpcrjor  ^ynoviat  cavitj  of 
tbo  joint ;  2,  is  pifteed  dose  to 
the  articubir  mrhice  of  the  cou' 
djic  of  the  lower  jaw,  aod  poinlK 
to  tbe  iHferior  Bjuovial  cavity  of 
the  joint ;  X  f  is  placed  on  tW 
thicker  iKfeterior  portion  of  the 
intcr'articuljir  librcxartilage* 

condyle  of  the  jaw,   Wliea 

the  fi bro-cartilage  k  per- 
forated, the  upper  ani 
lower  synovial  ca\-ities  ik'- 
ces&arily  commmiicate  with 
each  otbcr. 
The  stylchmaadllary  Hgament  is  the  name  given   to  a   strong; 

thickened  band  of  tibrcs  connected  uith  the  cervical  fascia  extending 

from  tbe  styloid  process  to  the  posterior  border  of  the  ramus  of  the  jaw. 

wbcrc  it  ia  inserted  between  the  masseter  and  internal  pterygoid  muscles^ 

It  separates  the  parotid  from  the  submaxillary  gluml 
It  msty  bo  proper  also  to  mention  here  the  stylo-liyoid  ligament,  a 
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thin  fibrous  cord,  which  passes  from  the  point  of  the  Btjloid  process  to 
the  Ies9cr  oornu  of  the  hyoid  bone,  and  fiuspends  that  bone  from  the 
itjloid  process.  A  considerable  portion  of  the  etylo-hyoid  ligament  is 
80iiietini€8  converted  into  bone  in  tlit;  human  subject,  and  in  many 
aQtmak  it  i&  naturally  osseous,  con&tituting  the  epihyal  hone. 

Xov«znenta* — ^The  jaw  is  capable  of  maTemcnta  of  elevation  and  depression, 
Mid  of  proiiaaioa  And  retraction  ;  t^ut  it  ib  to  be  observed  that  when  the  jaw  is 
dqitMMd,  lis  in  opening  the  mouth,  the  condyle  advances  from  the  glenoid  cavity 
to  i0  to  be  placed  on  the  articular  eminence  in  front  of  it.  The  movements 
wbleh  tftko  place  in  the  superior  and  inferior  compartments  of  the  joint  ore  of 
diffssmt  kinde.  In  the  npf*er  the  fibro-cartilag'e  glides  forwards  and  backwardu 
on  the  tempoTol  bone  ;  in  the  lower  compartment  the  condyle  roLite^  on  a  tronA* 
vcne  «xi«  against  the  fibro-cartilag^e.  In  opening  the  mootli  the  two  movements* 
ta%  combined  :  the  jaw  and  fibro*cartilage  together  move  forwards  and  rest  on  the 
ooQVcs  coot  of  the  s^goma*  while  at  tho  iomc  time  the  condyle  revolver  on  tlio 
fihro-'Oaitilaffe.  When  the  lower  inctM^m  ore  protruded  beyond  Uiobo  of  the  upper 
jaw,  the  ii»ovtment  is  confined  chieflj  to  the  upper  articulation  ;  and  when  the 
■ana  movement  ifi  oltcmnti^ly  performed  in  the  joints  of  opposite  sides  a  hoii- 
womlbtl  obliqiie  or  grinding  motion  is  produced.  Tho  fibfci  of  the  external 
ktanl  Ugameiit  remain  tight  in  opening  the  month  *  owing  to  the  dcaoent  of  the 
oondtjlo  wlieii  it  pMses  forwards  on  to  tho  orticalar  eminence. 
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AETICtJI.ATIONS     OF    THE    UPPER    LIMB. 

THZ    SCAPUXO-GliATICXJIiAB    ABCH. 

The  Biipporting  arch  of  the  upper  limb  has  only  one  point  of  attach- 
mciit  U)  the  ekelctoo  of  the  trunk,  namely,  at  the  sterao-claviciilar  arfci- 
cnlatiM  %  ihe  scapula  being  coEinccted  with  the  truiik  only  by  muEclcfl. 
Tbc  daTide  articuktes  at  its  inner  end  with  the  first  bone  of  the 
iiemaio,  and  is  connected  by  liganients  to  its  fellow  of  the  opposite  eide 
~  to  the  first  rib.  At  ita  outer  end  it  is  imited  to  the  scapula. 
anBUro^^LAVicuLAR  Aeticuijition,^ — The  artienlar  surface  of  the 
of  the  clavicle  is  considerably  larger  than  the  opposing  surface 
cCIIm  llenium.  Ik-tweeu  the  twn  Ixiues  an  iriterarticular  fihro-eartilage 
iiratepoKd. 

interior  stemo-clayicular  ligament^  broad  and  consisting  of 

fibres  pasiea  from  the  front  of  the  iauer  extremity  of  the  clavicle, 

ana  inwards,  to  the  anterior  sarfaee  of  the  manubrium. 

The  M0tei0r  fftanio*cIaTiciilar  Ixgament,  on  the  pusteriiir  uspect 

of  tlie  joint,  is  of  similar  cunfornmtion  to  the  anterior  ligament,  but  is 

aotttl IkfODgly  marked. 

futaa^claTicnlar    ligament  is  a  dense  fuseiculns    of   fibres 

between  the  Ftemal  i^m\^  of  the  clavicles.     It  dips  downwardn  in 

saddle,  when:  it  is  attiiehed  to  the  intercla\icular  notch  of  the 


The  Isieraitieidar  fibro-cartilage,  nearly  circular  in  foim,  and 
thidcer  above  and  at  its  marten n^  than  at  the  centre,  is  inteiposed  t)etwei^u 
Ihe  afticQlar  eorfaoes  of  the  two  lx>nes.  Superiorly  it  is  attached  to  the 
ipper  part  of  the  inner  extremity  of  the  clavicle,  and  inferiorly  to  tho 
evlil^  of  the  first  lib.  In  the  latter  situation  it  is  thin  and  prolonged 
OBtnardi^  beneath  the  lower  border  of  the  clavicle* 

^jBOfial  cavities.— In  thi^  articulation,  as  in  that  of  the  lower 
jav^  ibtfe  are  two  synovial  c^ivities,  one  on  each  side  of  tlie  inter- 
'  fibrcKstftOage, 
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The  costo-davicular  or  rliomlioid  ligament  may  be  regarded  as 
an  iiocessoiy  liju^ameat  of  tlie  gternoclavicular  articuJation.  It  U 
attached  infcriorly  to  the  cartiiac^e  of  the  first  rib  oear  its  eternal  cnd^ 
and  passes  obhrjuelj  upwards,  backwardB  and  outwards,  to  Ik?  fixed  to  a 
rongh  impi'efision  on  thu  under  siuface  of  the  cla\icle  ncai*  tlie  Bt^atial 
cud. 

ScAPtJLO-CLAVictrLAE  ARTICULATIONS.— At  itfi  outcT  end  the  da^idc 
is  cooncck^l  to  the  acromion  and  roracoid  processes  of  the  ecapida. 

Tlic  acromio-claviciilar  articulation  is  a  sjnovitd  joint  oaitiiig  the 
outer  extremity  of  the  ckvicle  with  the  inner  edge  of  the  acromion.   It  is 

Fig.  128. 


Fig.   138. — YtZW  FKOM   BKfOES  07  TBI   AIlTtCUUlTI02;«  OV  TUB  flJCaUM—  1M 

(A-T.)    4 

L  acroroif.-cIftTicular  ftrticulalion ;  2,  coaoiiU  and  3,  Impcaoid  part  of  tin* 
cluviculAr  J)g:iment ;  4,  nebr  tb«  supmBcapulni'  ligauienl ;  5,  on  the  coracoid  } 
point*  to  the  coraco-ARTomial  lignmciit;  6,  capKiibu*  ligament  of  the  shoulder  joint; 
cdRico'hujjienil  ligjiinent;  above  6,  an  aiicrture  in  the  iztipsular  ligament  tbnmgh  wkt< 
thepjnouftl  lutmlmnc  ia  prolonged  under  thv  temlou  «:*f  the  ftul»ftcapularifi  mu«cJc  ; 
tendon  of  the  gl  uoid  head  of  tbe  bicepa  mut^cle  ;  i\  right  half  of  the  intcrt^kricubr  Lig 
loent ;  10,  in  crArtkular  fihro  cartilage  of  Uie  stomo-d:mcu9ar  ArticQl&tiou  ;  11^  cost# 
ckFicokr  ligAment ;  12  and  13,  cartiliige  und  tumll  pivrt  of  tiio  second  and  Udrd  rH 
attached  by  tbcir  anterior  ooato-stcnui  tigatnentti. 

supported  al>ove  by  a  thick  and  brond  suptrior  iifjmnenf^  and  l>elo\\  by  an 
vtjerwr  Hffanmd  uliieli  is  very  thin,  A  small  inkraiiUuhxr  fibrthcarhiaffe 
is  sometimes  present.  1 1  is  wedge-shaped,  attached  by  its  base  to  the 
sapcrior  bgament,  ond  projects  only  a  sliort  distance  between  the  arti- 
cular surfaces.  In  rare  Ciiscs  it  etfects  a  complete  division  of  the  joint.  ^| 
The  coraco-clavicnlar  ligantentf  which  connects  the  clavicle  withV 
the  coracoid  process  of  the  scapula,  is  divisible  into  two  parts.  The 
conoid  ti/jamnifj  which  is  the  posterior  or  inteniul  fasciculus,  broad  above, 
narrow  bulow,  is  attached  inferior ly  to  Uie  inner  part  of  the  root  of  the 
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coroooid  process,  and  superiorly  to  the  conoid  tubercle  of  the  clavicle  : 
its  fibres  are  directed  backwards  and  upwards.  The  trapezoid  ligament^ 
the  anterior  or  external  fiiscicnlos,  slopes  upwards,  backwards,  and  out- 
wards &om  the  upper  surface  of  the  coracoid  process  to  the  trapezoid 
line,  on  which  it  is  inserted  into  the  clavicle.  In  the  angle  between  the 
conoid  and  trapezoid  ligaments  there  is  frequently  a  synovial  bursa. 

KoT«m«nte. — ^The  daTicle  is  firmly  botmd  down  at  its  inner  end  in  the  stemo- 
davicolar  articiilatlon,  and  upon  this  as  a  centre  it  can  be  moved  upwards  and 
downwards,  forwards  and  backwards,  or  in  any  intermediate  direction,  necessarily 
carrying  the  acapnia  with  it,  which  glides  in  a  corresponding  direction  over  the 
thoracio  wall.  Th%  scapnla  farther  undergoes  a  movement  of  rotation,  by  which 
the  acromion  is  raised  and  the  glenoid  cavity  directed  upwards  when  the  arm 
is  elevated,  and  the  reverse  when  the  arm  is  depressed.  The  movements  of  the 
bones  are  limited,  not  so  much  by  the  forms  of  the  articular  surfaces,  as  by  the 
oosto-clavicular  and  coraco-davicular  ligaments,  and  the  position  of  the  thoracio 
waU.  When  the  clavicle  is  forcibly  depressed,  as  in  lifting  a  heavy  weight,  it 
psvsses  upon  the  first  rib,  its  sternal  end  rises,  and  the  interarticular  fibro-cartilage 
and  interclavicular  ligament  are  put  upon  the  stretch.  The  acromio-clavicular 
joint  is  loose  and  aUows  of  considerable  play,  by  which  the  angle  between  the 
spine  of  tbe  so^mla  and  the  clavicle  is  altered  as  the  shoulder  is  moved ;  and  the 
8Q4>nIa  ia  sapported  on  the  davicle  principaUy  by  the  strong  coraco-clavionlar 
ligamentb 

Ligaments  of  the  Scapula. — ^There  are  two  ligaments  which  stretch 
from  one  part  of  the  scapula  to  another.  1.  The  coracoid  or  supra- 
scapular ligament  is  a  thin,  flat  band  of  fibres,  attached  by  its  extre- 
mities to  the  opposite  mai^ns  of  the  notch  at  the  root  of  the  cora- 
coid process,  which  it  thus  converts  into  a  foramen  for  the  transmission 
of  the  suprascapular  nerve,  the  corresponding  artciy  most  commonly 
passing  above  it.  This  ligament  is  frequently  converted  into  bone.  2. 
The  coraco-acromial  lig^unent,  broad,  firm,  and  triangular,  is  attached 
by  its  broader  extremity  to  the  outer  edge  of  the  coracoid  process,  and 
by  the  narrower  to  the  tip  of  the  acromion.  Its  inferior  surfece  looks 
downwards  upon  the  shoulder-joint,  the  superior  is  covered  by  the  del- 
toid muscle.  It  completes  the  arch  formed  by  the  coracoid  and  acromion 
processes,  and  gives  protection  to  the  shoulder-joint. 

THS    8E0niJ>SR-J0ZNT. 

In  this  articulation  the  large  and  hemispherical  head  of  the  humerus 
is  opposed  to  the  much  smaller  surface  of  the  glenoid  cavity  of  the 
scapula.  The  bones  are  retained  in  position,  not  by  the  direct  tension 
of  ligaments,  which  w  ould  restrict  too  much  the  movements  of  the  joint, 
but  by  surrounding  muscles  and  atmospheric  pressure. 

The  capsular  ligament  is  attached  to  the  scapula  round  the 
margin  of  the  glenoid  cavity,  and  to  the  humerus  at  the  place  where 
the  neck  springs  from  the  tuberosities  and  shaft.  It  extends  farthest 
down  the  humerus  on  the  internd  or  inferior  aspect,  and  is  strongest  on 
the  superior  aspect.  It  is  so  lax  that  the  humerus  separates  from  the 
glenoid  cavity  as  soon  as  its  muscular  connections  are  detached. 
Superiorly  ana  posteriorly  the  capsule  is  strengthened  by  the  tendons  of 
the  snpraspinatus,  infraspinatus,  and  teres  minor  muscles,  which  are  in- 
timately connected  with  it  as  they  pass  over  it  to  reach  the  great  tube- 
rosity of  the  humerus.  Anteriorly  the  tendon  of  the  subscapularis  muscle 
comes  into  direct  contact  with  the  synovial  membrane,  which  is  pro- 
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lon^d  upon  it  tliroiigh  an  oval  opiiniii^  in  the  capsule.     The  msertia 
of  the  capsule  is  like^visG  interropfced  opposite  the  bicipital  groove,  Ull 
give  passage  to  the  long  tendon  of  the  biceps  muscle. 

Fi^*  129.  Fig.  129. — View  of  the  OLEiforD  cavity  i?(i»  uca»| 

__,^^       _        _  MKNTa    GKTWEEN    TllK    BCAFVLA    A|ft>     CLAVICLtJ 

\  Tim  RtuuT  smu.     i 

1,  glen  oiil  fossa,  its  cartitagi  nous  surfuce  ;  2,  glenoid 
ligament ;  3,»  tendou  of  the  biC'Ops  muaclo  seen  ia  txok- 
neatiiiii  with  the  upper  part  of  tLc  glenoid  lig&iacot; 
4|  np[Jor  sarEacQ  of  the  coracoid  process  ;  5  ftud  t>,  m 
the  adjacent  part  of  the  clavicle  ;  4  to  5,  the  conoid, 
4  to  6,  the  tra|)ezoid  portion  of  the  coraco-dAvicuInr 
ligamcot ;  7,  apex  of  the  acrommii  pnocesa ;  4  to  7, 
comra>-acrDmLal  ligament ;  8,  acTxnBio-chi.viciikr  titictt*^ 
Litiao,  whicb  iii  often  unteriorlj,  ehowiog  a  vedgi 
f^hapod  interarticular  fibro-cartila^  attached  abore  t 
the  superior  acromin-claTknhir  ligament; 
inferior  ocromio-clavicuLir  ligMnent. 

The  coraco-hnmeral,  or  accessoij  ligament,  is  a  strong  wide  baud  j 
extending  obliquely  over  the  npper  part  of  the  articnlatton  ;  it  sprins;. 
from  the  rfx)t  and  enter  border  of  the  coracoid  process,  and  thenoe] 
passes  to  the  neck  of  the  humerns  above  tlic  great  tuberosity,  intimatelj 

Fig,  130. 


Wig»  130.— A,    SeCTIOH    THBOtrOB    the    I^BOtJLVER-JOIirTf    tZUDdVi    VT    THE    BIC1F3    AXO 
BICIFITAL    CItf>OVB,    aBOWIMO   SOW KW MAT   DIAaEAMMATJOAIiLr  TH«  BTKOnUi  OATITT  Ofl 
TUB  JOIKT,  &C.      (A.T.)      § 

By  OuTWXt    tf    TSS    fiAHf,   to    SHOW    THE    tinPl^ECirOK    DP    THE    STffOTlAL    XE][BftASm| 

OVIK  THE  TKMI>QK. 

1,  outer  part  of  tho  tUricle ;  2,  the  ficromial  end  ;  3^  cavity  of  the  shonlder-jotut  < 
to  tho  upper  part  of  tho  head  of  the  Bcapnla,  where  there  juo  secEi  the  section  of  the  cartt«| 
kges  on  tlic  he^ul  of  the  humerus  and  in  the  glenoid  cavitv,  the  glenoid  ligament  and  tk 
origin  of  the  tendon  of  the  hicopK  muiK*Ic  ;  4^  glenoid  ligament  in  the  lower  port  of  thi| 
carity  ;  5|  opper  part  of  tho  capsular  ligament  and  Ejaovial  memhrane  ;  (S,  te&doii  olt 
bleeps  as  it  poaaes  out  of  the  joint  into  the  bicipital  groove  ;  $',  6',  tabnkr  proknigfttifli 
of  the  synovial  membrane  round  the  tendon  ;  7,  reflection  of  the  synorial  membnyM  m^ 
the  humerus  within  tho  lower  part  of  the  capsnUix  ligaments 

connected  with  the  capsule.  A  few  anterior  fibres  of  the  b*gament 
project  into  the  joint,  and  are  inserted  into  the  inner  margin  of  the 
upper  end  of  the  bicipital  groove  ;  these  have  been  railed  the  gkno- 
humeral  ligament,  and  are  supp€sed  to  correspond  to  the  interardctiJiu: 
ligament  of  the  hip-joint. 
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The  glenoid  ligaimmt  is  a  fibrous  band,  about  two  lines  thick,  which 
is  fixed  to  the  edge  of  the  glenoid  fossa,  and  thus  deepens  the  cavity. 
rhe  upper  part  of  it  is  connected  with  the  tendon  of  tne  long  head  of 
the  biceps  mnscle,  which  is  also  attached  at  the  upper  end  of  the  glenoid 
Ebasa,  within  the  capsule  of  the  joint. 

The  mjnoTUd  membrane  is  reflected  uninterruptedly  from  the  margin 
>f  the  glenoid  cavity  on  the  inner  surface  of  the  fibrous  capsule  to  the 
Immeros,  but  its  form  is  complicated  by  its  relation  to  the  tendons  of- 
the  biceps  and  subscapularis  muscles.  The  long  tendon  of  the  biceps 
nnscle,  traversing  the  joint  in  its  course  from  the  upper  border  of  the 
glenoid  cavity  to  the  bicipital  groove,  is  enclosed  in  a  tubular  sheath^ 
Sormed  by  a  process  of  the  synovial  membrane,  which  is  continued  down 
opon  it  beyond  the  fibrous  capsule  into  the  bicipital  groove,  and  is 
thence  reflected  upwards  lining  the  groove,  to  become  continuous  with 
the  synovial  membrane  of  the  capsule  in  such  a  manner  as  to  preserve 
the  integrity  of  the  membrane.  The  bursal  prolongation  of  the  synovial 
membrane  under  the  tendon  of  the  subscapularis  muscle  is  of  variable 
extent,  sometimes  scarcely  existing,  sometimes  forming  a  considerable 
pouch  on  the  venter  of  the  scapula. 

Snhacromial  Bursa. — Superficial  to  the  muscles  covering  the  top 
of  the  joint  is  a  considerable  oursa,  by  means  of  which  the  contiguous 
Bur&ces  of  the  acromion  process,  of  the  coraco-acromial  ligament  and  of 
the  deltoid  muscle,  are  lubricated,  so  as  to  facilitate  the  movements  of 
the  subjacent  head  of  the  humerus. 

Maremmntm. — ^The  shoulder-joint,  being  a  ball  and  socket  joint,  allows  of 
angnlar  moTement  in  all  its  TarietieB,  as  well  as  of  rotation.  In  flexion  the  arm 
is  carried  forwards  and  somewhat  inwards,  in  extension  backwards  and  somewhat 
outwards ;  in  abduction  and  adduction  the  hnmems  moves  in  directions  more  or 
lees  at  right  angles  to  the  foregoing.  The  movements  of  extension  and  adduction 
are  very  limited,  being  restrained  by  the  coraco-homeral  ligament.  Flexion  and 
abdnction  are  the  movements  by  which  the  bnmems  is  raised,  and  are  admitted  to 
the  extent  of  90°,  but  are  then  checked  by  the  upper  end  of  the  bone  meeting  the 
coraco-acromial  ligament,  and  farther  elevation  of  the  arm  is  effected  by  the 
rotation  of  the  scapula  before  described.  In  rotation  the  humerus  revolves 
sbont  its  long  axis ;  the  whole  range  of  the  movement  is  about  a  quarter  of  a 
circle.  The  arch  foimed  by  the  acromion,  the  coracoid  process,  and  the  ooraco- 
icromial  ligament,  lined  by  the  subacromial  bursa,  forms  a  sort  of  secondary 
wdcei  in  which  the  extremity  of  the  humerus,  covered  by  the  tendons  inserted 
into  the  great  tuberosity,  revolves,  and  against  which  it  is  pressed  when  the 
weight  of  the  body  ia  made  to  rest  upon  the  anns.         ,  ^^  -  j£;Vv 

ABXXQUZ^TIONB    OF    THS    BOXaS    OF    THB   FOBSABIC       "     r     ' 

The  bones  of  the  forearm  are  united  hj  a  superior  and  an  inferior 
gticnlatkni  and  an  interosseous  membrane. 

In  tiie  suFERion  badio-ulnab  articulation  the  head  of  the  radius 
is  received  into  the  small  sigmoid  cavity  of  the  ulna  and  is  held  in 
position  bj  the  aTmnlar  or  orbicular  ligament.  This  ligament  is  a 
strong  band  of  fibres  attached  to  the  ulna  in  front  and  behind,  at  the 
extremities  of  the  small  sigmoid  cavity,  and  forming  about  four-fifths  of 
I  ring  which  encircles  the  head  of  the  radius  and  binds  it  firmly  in  its 
sitoation.  The  external  lateral  ligament  of  the  elbow  is  inserted  into 
its  outer  surface  ;  its  deep  surface  is  smooth,  and  is  lined  by  the  synovial 
inembrane  of  the  elbow-joint. 

The  INFERIOR  RADio-uLNAn  ARTICULATION.— The  connection  between 
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the  sigmoid  cavity  of  the  radius  and  the  lower  end  of  the  nlna  is  effcckd 
by  means  of  a  fibro-cartilage,  a  Bynovial  membrane,  and  some  scatterpd 
ligamentous  fibres  in  front  and  behind.  The  tnajLgtilar  fitetMsarti- 
lBg&  is  a  thick  p!ate  attached  by  ita  base  to  the  bordcj^  separating  the 

Fig,  131,  Fig.  131.**Ths  utpke  part  of  Ttra  iri.»A,  wifn  th« 

OHmcULAR   LIOAMKJIT  {R.  QtUlill),       J 

1,  tipper  divifiion  of  the  aiginoid  surface  on  tbc  olecaaon; 
"^t  extremity  of  tlie  coronoitl  process  ;  5,  orliiculAr  Itgament. 

carpal  fi'om  the  ulnar  articulating  surface  of  the 
radius  ;  and  by  its  apex  to  a  depression  at  the  root 
of  the  styloid  process  of  the  nlna,  and  to  the  side 
of  that  process.  Its  upper  surface  looks  towards 
the  ulna»  its  lower  towards  the  semilunar  lione,  and 
it  separates  the  inferior  radid^ulnai'  articulation 
from  the  wrist- joint.  The  ijno^ial  membraiis, 
sometimes  called  from  it^  looBt^ness  jnetnbraiia  sac- 
aformL%  extends  upwards  between  the  radios  and 
idna,  and  borijsou tally  inwards  between  the  nlna 
and  trianfTuiar  fibro-curtilagc.  When  the  fibn> 
cartilage  is  perforated,  aa  is  fi*cquently  the  case, 
this  synovial  eavitj  communicates  with  that  of  the  wrist-joint. 

The  iiitero9ieoii8  membrajie  or  li^fament  i>f  the  ff)rearm  is  a  thin» 
flat,  fibrous  membrane,  the  direction  of  whose  fibres  is  for  the  most  part 
obliquely  downwards  and  inwards,  from  the  interosseous  Ix^rder  of  the 
radius  to  that  of  the  ulna.  Its  superior  border  is  placed  about  an  inch 
Ik21qw  the  taberele  of  the  radins,  leaving  ati  open  sjiace  above  (hiatus 
interofiscus)  through  which  the  posterior  iutcrosseons  vessels  pass.  This 
space  is  bounded  above  )>y  the  oliHqLue  or  sroimd  Egament,  a  thiu^ 

Wig.  132,  Fig.  132.— Tub  towiJi  parts  op    ths   rimub   ix» 

L'LKA,  WITU    THR  TKEAS'aULAB   F13RO-43UIT1LAOB  009* 

If  ulna ;  2,  ita  styloid  prooesB ;  3,  radiiu ;  4,  nrtl- 
cul'ir  surface  for  the  ecaphjold  bcmo ;  5,  tfa«i  for  ihe 
^»emilanar  booe ;  6,  lower  lutfaoe  of  tlM  tri«ng«l«r 
gbro-c&rUla^  ;  *  *,  »  piece  of  vbolcboae  pumtd  bt- 
tween  the  fibro-c&rtlLigG  and  the  ulna.  i 

iiaiTow  fusci'culns  of  fibres  extending  obliquely 
downwards  and  oulwajvk  from  the  conjnoid 
process,  to  be  attached  to  the  radius  below 
the  tubercle.  Other  small  bundles  of  fibres, 
liaving  the  same  direetion  as  the  oblique 

ligameut,  are  often  to  Ijc  found  at  intervals,  decussatiug  with  the  fibrea 

of  the  interosseous  ligament  on  its  posterior  surface. 

Movement  of  the  Radius  on  tlie  Ulnap— Tbe  dLqxyj^itioD  of  tlie  i 
ligmnent  aUowa  the  head  of  the  radius  to  rotate  freely  \Wthin  it^  whila  Ihail 
end  of  the  radius » bound  by  the  triawngular  Jibro- cartilage  to  the  styloid  piooev  4 
the  ulna,  has  a  movement  of  circumduetion  round  that  point,  by  which  the  I 
is  brong-ht  into  the  prone  or  the  supine  position.    Thns  in  pronation  and  supinfr^ 
tion  the  rodins  describes  a  part  of  a  cone,  the  axis  of  which  eztendB  from  tbo 
centre  of  tho  head  of  the  radiut  to  the  styloid  process  of  the  nlna. 


THE  BLBOWJOIXT. 
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•I'UJB    IBIiBOW-JOINT. 

The  lower  extremity  of  the  humerus  is  in  contact  with  the  ulna  and 
radius  at  the  elbow,  and  forms  with  them  a  hinge-joint.  The  great 
sigmoid  cavity  of  the  ulna  articulates  with  the  trochlea  of  the  humeru«», 
so  as  to  admit  of  flexion  and  extension  only;  while  the  cup-shaped 
depression  on  the  head  of  the  radius  is  fitted  to  turn  freely  on  the 
rounded  capitellum.  These  bones  are  united  principally  by  strong  lateral 
ligaments. 

The  intamal  lateral  ligament,  triangular  in  shape,  consists  of 
anterior  and  posterior  thickenSi  bands,  and  an  intermediate  thinner  part. 


Fig.  133. — IdOAMENTS  OF  THX  ELBOW-JOIKT.      (A.  T.)      } 

A,  {rom  tlie  outer  side  and  behind ;  D,  from  the  front ;  C,  from  the  inner  si<1e  and 
hebimL  1,  internal  lateral  ligament ;  2,  external  lateral ;  8,  the  middle  strongest  part 
of  the  anterior  ligament ;  4,  orbicular  ligament ;  6,  posterior  ligament,  represented  as 
vrinkled  from  relaxation  in  extension.  In  these  figures  the  oblique  ligament  and  upper 
|jart  of  the  interosBeons  membrane  are  also  represented  below  the  elbow- joint. 

The  anterior  band  springs  from  the  lower  and  fore  part  of  the  internal 
condyle  of  the  humerus,  and  is  inserted  into  the  coronoid  process,  along 
the  inner  mai^n  of  the  sigmoid  cavity.  The  posterior  part,  broader  and 
stronger,  passes  from  theunder  and  back  part  of  the  condyle  to  the  inner 
liorder  of  the  olecranon  ;  and  the  intermediate  fibres  are  connected  with 
a  small  transverse  band,  which  passes  over  the  notch  Ix'tween  the 
olecranon  and  the  coronoid  process. 

The  ffrtf^r"!^''  lateral  ligament,  intimately  connected  with  the 
tendinous  attachment  of  the  extensor  muscles,  is  shorter  and  narrower 
than  the  internal.  It  is  attached  superiorly  to  a  depression  below  the 
external  condyle  of  the  humerus,  and  inferiorly  becomes  blended  with  the 
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an n alar  ligament  of  the  radius,  some  of  its  hinder  fibres  being  prolong^ 
to  the  olna. 
The  anterior  ligameitt  oonsigts  of  a  thin  Bbeot  of  fibres^  BtroBgcst 

Fig,  134.  Fig.  134,— SAdtTTAL  bectioit  of  Tum  Bi*iOTr-jot«T  reiwiwii 

THK    ORE  AT    SFUMOID    CAV^TTT    OF  TUS   ULVA  AN1>   THS   TKOGB* 

i£AE  dunrici:  of  the  iiuusbus.     (A.  T,)     ^ 

1«  cut  EarfocQ  of  the  bnmenis  ;  2,  tint  of  the  ulna  ;  3.  pat- 
tenor  part^  and  4,  anterior  put  of  tbe  lynoria]  c«Titj  of  thtt 
joint;  5,  orliictabr  ligament;  6,  tendon  of  the  biceps  mmde ; 
7t  is  at  tlio  lower  end  of  the  oblique  ligAincnL 

in  its  middle  pai-t,  crtendinjr  downwiml^  from  above 
the  coronoid  fossa  of  the  hum  eras  to  the  ooronoid 
procees  of  the  ulna  and  the  orbicular  ligament. 

The  posterior  ligameat  is  comparatively  thin 
and  weak,  and  consists  of  loose  and  in^egular  fibres 
passing  transversely  across  the  olecranon  fossa  of 
the  humenis,  and  from  the  sides  of  that  fossa  td  j 
the  olecnmon  process,  thus  completing  the  capeola  j 
of  the  joint  behind. 

The  synoirial  memliraiie  extends  upwards  oirl 
the  humerus  so  far  as  to  line  tbe  tbesse  for  thel 
coronoid  and  olecranon  processes,  and  is  loose  and  ' 
vascular  in  tbe  latter  positions.    It  is  also  prolonged  j 
round  tbe  neck  of  the  radius,  and  lines  tbe  annular  ligament. 


Iff ovemenia.— Flexion  and   extension  are  the  only  movementj*  which 
place  between  tbe  hamerus  and  ulna ;  and  in  tlie  perfect  limb  these  are  arrefliedp  1 
fleadon  by  the  meetings  of  the  soft  parts  of  the  arm  and  forearm » exteaaon  tf  j 
the  tii^htening  of  the  ligaments  and  moBoles  on  the  front  of  the  joint,  before  tbti 
coronoid  and  olecranon  processes  meet  the  bottom  of  their  respectiye  foaaas  < 
the  humems.    The  path  of  motion  is  in  a  nearly  vertical  plane,  with  a  directiaa.  1 
fr^lightly  outwards  in  extension.    The  inner  lip  of  the  trochlea  being*  piomb 
below,  forms*  an  expantion  which  correepondfl  to  an  inward  projection   of 
coronoid  part  of  the  ulnar  surface^  while  the  outer  lip  of  the  iroclilea,  I 
crdaci^ed  at  the  upper  and  back  part,  forma  a  eurface  which  is  only  in  use 
complete  extension ,  and  which  then  corresponds  to  a  ^nrfiicc  on  the  cater  j 
of  the  olecranon,  which  comes  into  contact  with  no  otiier  part  of  the  hmnenia. 
In  flesxion  and  extension  the  radina  movc»  by   itii  cup^shaped  head  upon  the 
capitellmn,  and  on  the  groove  between  that  process  and  the  trochlea  by  a  ridge 
internal  to  the  cap*    It  is  most  completely  in  contact  with  the  hmnems  in  the  _ 
position  of  eemi*flexion  and  semi  pronation. 

tTHE    WBIBT-JOINT    AND    ARTICXJIiATIONS    OP    THE    HARD. 

The  EAwo-CAiiPAh  auticulation,  or  wrist-joii^t,  is  formed  hctwi 
tbe  radius  and  triangular  fibro-cartilagc  abovc\  and  tlie  scaphoid^  sc] 
lunar  and  pjramyaJ  Imnes  below.  The  superior  surface  is  conca^ 
both  transversely  and  trom  before  backwrartls  ;  tlie  inferior  surface 
correspcmdingly  convex,  and  is  |  rjlonged  farther  down  uj^ton  tho 
bones  behind  than  in  front.  Tbe  articulnr  surf  are  of  the  radius 
subdivided  into  two  part^  by  a  linear  elevation  ;  an  outer,  triangular, 
for  the  Bcaphoidj  and  au  inner,  quudrilateral,  which  together  with  tho 
triangular  lihro-cartilnge,  corresponds  to  the  semilunar  bone.  Tlic  small 
articular  surface  of  the  pyRimidal  is  in  most  cases  in  contact  with  thfiu 
fibro-cartilage  only  when  the  hand  is  adducted* 
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TTTE  whtst^oikt  akd  hand. 


169 


The  internal  lateral  ligament  is  a  rounded  cord  passing  dimctJj 
downwards  from  the  styloid  process  of  the  ulna,  to  the  pymmidd  bone^ 
and  by  its  anterior  fibres  to  the  pisif'onn  bone. 

The  external  lateral  ligament  extends  from  the  styloid  process  of 
the  radios  to  a  depression  on  l^hc  scaphoid  bone  between  the  radial 
zutieolar  surface  and  tJie  tubercle. 

Fig,  185. 


t 
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1S5»    A DoSaiXi    mm   of   the    LIQAMKNTU    of   the    WRIST-JtllST,    AUD    OV   tub 

<11KPAL  A3n>  CAKPO-METACABPAl*  ARTlCXJLATlONS,       (A.  T.,  oitcr  Amold.)      A 

ly  lover  part  of  the  titiia  ;  2,  exteiHAl  tAtend  Hgamctit  of  tbe  wiist-joint ;  3,  inkmal ; 
Bttr  H  dttoeodiag  obliquely  to  6,  from  Ihe  ladius,  the  doniol  railio-aiqial  ligiaiuciit ; 
4  to  5,  dona)  UgajncoU  of  tlie  ^rst  rovr ;  4»  is  on  tbe  ec-upboid  ;  5^  on  tiie  semllaziar 
iMDe  ;  6,  p^rmmdal  booe,  with  tlie  attachment  of  the  dorsal  radio-cari>al  ligament ;  7» 
iiap?ziimi  ;  8,  trapeeoid  ;  9,  on  magnam  ;  W^  uncifurm  ;  1 1  to  15^  metacarpal  bones ; 
7  to  8t  8  to  9,  and  9  to  10,  doraalligamenta  of  the  second  row  of  carpal  bones;  4  to  8, 
4  to  9,  5  to  9|  and  others,  itorsal  ligatiientB  between  the  firat  and  second  row;  8  to  12, 
9  lo  13,  and  others,  dorsal  li^roents  frow  the  E^cond  row  to  ttio  metacarpal  faonci} ;  be- 
tvem  tlie  metacarpal  bonc^,  from  11  to  15,  the  doi^l  iatcimetsj^carpal  ligaments. 

Fig.  1S5,  n. — Palmar  vtxw  op  the  LiaAXERTS  op  the  wrist-joist,  a51>  qv  tiik 

ClRl'AU  AM>  CARPO-METACARPAt.  ABTICXJLATIOKS.       (A.  T.)      ^ 

Ibe  anterior  radio-carpal  ligament  h.^H  hccn  removed  :  1,  anterior  ligament  of  the  lower 
jadiD-iittiar  arUculatioti ;  2,  external,  and  'S,  internal  bteral  ligament  of  tlie  wnst-joint ; 
4f  Kapbotd  bone  :  5,  serailimar ;  6,  pyramidal ;  7,  piBifonu,  with  the  taudon  ct  llexor 
catpi  ninaria  attached  ;  4  to  5,  and  5  to  €;  iKilmai  ligaments  of  th^  first  row  ;  8,  externa) 
laletal  ligament  between  the  first  and  ftecrind  row  of  carpal  bon^ ;  D^  trapodtmi  (tht; 
ltd  ia  not  numl^ererl)  ;  10^  os  magntira  ;  11,  hooked  process  of  the  imciforai  lK>no  ; 
10  to  11,  and  ntherft,  imlrfiar  lignmenti  of  tlio  second  row  ;  4  tn  10,  and  G  to  10^ 
<ff  ifae  palmar  ligaments  uniting  tho  two  rowa,  eon  verging  on  the  os  magnum  ; 
7  to  11,  Itpucent  from  the  piiifarm  l)one  tothe  unciform  proce*8  ;  7  to  1^,  lii^aniient  from 
piaifgrm  to  the  fifth  metAcar|ial  liont> ;  12,  external  ligament  of  the  firxt  rarf>o- 
ju-ticulation  ;  13,  II,  15,  10,  the  proximal  ends  cf  the  ECtoad  to  the  fiftli 
bones^  on  which  the  palinur  tran-^ver^e,  and  on  three  of  them,  a  net  of  pbo- 
JMlMaipul  tigamonta  ore  fihown. 

The  Anterior  ligament,  l>road  and  membranouB,  consists  ]  nu  tly  of 

£bre8  which  luive  a  nearly  tranfiversc  direction,  partly  of  others  which 

I  dtnerge  as  they  descc^nd  IVom  tfic  anterior  border  of  the  radlna  to  the 

[  8cq>hoid,  fiemiliinar,  and  jivramidal  bones  ;  some  of  them  arc  continued 
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to  the  OS  magnum.  On  the  iuncr  side  a  strong  bundle  springa  from  tlie 
root  of  the  stjloid  process  of  the  ulna  and  passes  to  the  pTramidal  mi 
fiemiUinar  bones. 

The  posterior  ligament  extends  obliqnely  downwards  and  inwards, 
from  the  extremity  of  the  radius  to  the  posterior  sui-face  of  the  first  row 
of  the  cjirpal  l)ones,  especially  the  pyramidal  bone  ;  its  fibres  are  pio-. 
longed  some  dij^tanec  on  the  surface  of  the  carpal  bones. 

The  synovial  membrane  is  simple  and  Hnes  the  ligaments  between^ 
the  ailicular  surfaces. 

The  Carpal  ArmcuLATioxs,— The  bones  of  the  carpus,  the  pisiform 
excepted,  are  so  arranged  in  two  rows,  that  while  only  ghght  movement 
can  take  place  between  the  members  of  each  row,  a  considerable  amt*ttDt 
of  movement  is  possible  between  the  two  rows.  The  surface  presented 
by  the  first  row  to  the  second  is  concave  both  transversely  and  fnm 
before  hackwartls  in  the  greater  part  of  its  extent,  but  at  its  outer  side 
it  is  formed  by  the  convex  part  of  the  ecaphoid  bone.  The  opposing 
Eiir&ce  of  the  gccond  row  ie  concavo-convex  from  without  inwards,  the 
concavity  being  formed  by  the  tmpczitun  and  trapezoid,  the  convexity 
by  the  os  nmgnum  and  unciform  bcjiic. 

The  twd  rows  of  carpal  bones  are  united  by  dorsal,  palmar,  and 
lateral  ligaments.  The  lateral  lifjnnmih  are  placed  one  at  the  radial, 
the  other  at  the  ulnar  border  of  the  cairns  ;  the  former  cormectfi  the 
scaphoid  bone;  with  the  trafvczium,  the  latter  the  pyramidal  with  the 
unciform.  The  dorml  lif/aments  consist  of  fibres  passing  in  various 
directions  ;  the  jmlmur  iif/mmnis  are  chiefly  composed  of  fibres  conveig*j 
ing  towanls  the  o8  muicnum. 

The  bones  of  tlie  first  row*  the  pisiform  bone  excepted,  are  miiti 
by  iaterosseoua  and  by  dorsal  and  palmar  ligaments.     The  tnUrassiou 
it^ammh,  placed  on  the  sides  of  the  semilunar  bone  on  a  level  with 
superior  surlace,  connect  it  ivith  the  scaphoid  and  pyramidal  bones^  thn 
completing  the  inferior  wall  of  the  radio-carjial  joint.    The  dorml  sm^ 
palmar  lif/amenh  extend  transversely  on  the  doi-Fal  and  palmar  surfac 
from  the  scaphoid  bf>ne  to  the  semilunar,  and  from  the  semilunar  to  i " 
pyramidal. 

The  bones  of  tlie  second  row  are  conncoted  by  similar  mean& 
dor  mil  and  palmar  iigatmnh  pass  transversely  lietween  the  oontiguoui 
bones.    The  hiferosseaus  iif^amcui^  are  genemlly  tlnee  (but  sometimal 
only  two)  iti  number,  a  strong  ligament  being  placed  between  the 
raagnnm  and  unciform  bones,  another  between  the  trapezoid  and  tr  _ 
zium,  and  a  slender  ligament  between  the  os  magnum  and  trapezoid.    A 
small  inttrosseous  ligament  is  also  found  sometimes  between  the  08 
magnum  and  the  scaphoid.     (Fig,  ISG.) 

The  synovial  cavity  of  the  carpal  articulationfl  is  extcngive  and 
comph'eated.  Passing  between  the  two  rows  of  carpal  bones,  it  sends 
npwards  two  prwesst-s  between  the  three  bones  of  the  first  row,  and 
downwards  three  between  the  four  bones  of  the  second  row.  It  is  far- 
ther continued  below  into  the  inner  four  carpo-metacarpal  and  thretj 
intermetacarpal  articulations.  In  soaie  rare  cases  there  is  continuitf 
with  tlie  synovial  cavity  of  the  nvTist-joint,  by  deticiency  of  one  of 
interosseous  ligaments  l>etween  the  uppr  carpal  hones. 

The  pisiform  lione  is  articulatea  by  a  thin  fibrous  capBnle  and 
synovial  membrane  with  the  p3TamidQl  bone.     Inferlorly  it  is  united  I 
two  strong  ligaments  with  the  miciform  and  fifth  metacar|>a}  bones,  tmi 
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also  connected  with  otlier  metacarpa!  bones ;  superiorly  it 
the  tcudoii  of  the  flexor  carpi  ulnaris  muscle.    The  synovial 
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Fig.  136.^ — ^FiojTTja  stcrroJi  of  tbs  iNnaioR 

JUDIO-trUrAll,       HAIHO-OAkl-AL,      UfTERCAHPAL, 
Alrtt         CARPO-M«TACAJtFAL         AttTICULAtlONS. 

1,  I»tiintoioUic  tmngtilfu-  fibTo-cartiljige  below 
l]ie  BlaA  :  'J,  piacrd  oa  the  ulna,  pointa  to  the 
CAvi^  «kf  ilie  Aodfonn  tjnovial  membnine ;  3, 
~  Iftknl,  and  4,  Intemai  I«teriil  ligament, 
betWMi  Ibem  tbe  sjnaml  caTitjr  ol  tlie 
;  5,  sapboiil  bono  ;  6,  semiluuar  ;  7,  pym- 
;  8.  8,  upper  porfcioDi  attd  %\  8',  lower 
ft  <iC  ihm  geoeial  ftjnoml  cavitj  of  the 
^  and  cwpo metacarpal  articulations  \ 
$  ud  8,  uul  8  and  7,  tbe  intcrosscona 
woen  separating  the  carpal  articaLor 
«vitj  Iraiii  tile  irrist- joint ;  between  the  foirr 
«[l|tt)  boMi  «f  the  lover  rov^  and  between  tbe 
iMfiiniii  and  acapboid,  tbe  interoeseoos  liga- 
Bkeou  ara  alio  ahown  ;  the  upper  division  of  tho 
^notUl  earilf  conimonicatea  with  tbe  lower 
»  10  and  11,  and  between  11  and  12;  x  , 
MEM  ol  the  tbree  interoaeaona  motocjirpfit 
ate  ;  9^,  aepatate  ^jrnorial  oiritj  of  thd 
im  mf^^mAmmmX  ifticulntioa ;  13,  first,  and 
II,  fttUi  metafsirpil  boo«. 

Koa.  -  •  observed  that  in  tbia  figare,  and  in  others  of  a  like  kind  which 

WfW».nut  itrttietf,  I  be  white  or  black  Hnea  in<ticating  the  ajniOTial  meinhniues 

Ms^  far  like  mikc  oi  dearne<st,  gcn'ir.iUj  represented  as  poiisiDg  over  the  an  rf aces  of  the 
^ticalar  fiartHatai,  although  ihU  is  not  the  case  in  nature.  Tbeee  Imea  therefore  must 
W  Md  %a  repreaent  merely  tbt9  whole  continuitj  of  the  articular  or,  aa  tbej  are  often 
qriM,  IIm  qrnoriai  sarfaca. 

miritT  \f>  nsiially  distinct,  but  sometimes  communicates  with  that  of  the 
fidio-carpftl  articuliitiou. 

The  Aatexior  aminlRr  Hgament  of  the  wrist  is  a  strong  and  thick 
bndy  which  extends  from  the  promiueiiei-ii  niajle  by  the  trapezium  and 
•onlioid  bone  on  the  radial  side  of  the  carpus*  directly  across  to  the 
{Mftnn  bone  and  unciform  process,  and  converts  the  transverse  arch  of 
lilt  Girptui  into  a  ring  thruugii  which  tljc  flexor  tendons  cjf  the  digits 
1  ink*  the  hand. 

posterior  annular  ligament,  placed  at  the  back  of  the  wrists 

J  a  thickened  part  lif  the  aponuiirosis  of  tbe  forearm.     It  extends 

the  lower  part  of  the  radius,  at  its  outer  border,  to  tbe  inner  part 

^  of  due  pjramidal  and  jiisifonn  bones  and  serves  to  bind  do\ni  the  extensor 
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Tbe  §a/mt  laiier  metacarpal  bones  ai-e  Ix^uiid  torccther  at  their  distal 
I  dtRmities  by  fibres  passin^^  l>et ween  the  palmar  ligaments  of  tiie  metti- 
Kphalan^al  articulations,  and  constituting  the  iramrerse  nu^hcar/ial 
%L     At  their  prcnimal  extremities  they  are  nnited  to  one  another 
'  carpal  bjnes  in  articulations,  the  common  eynovial  lining  of 
►  «b  I  I V  (xl  from  that  of  the  intcrcaqial  joint.    I  n  these  articulations 

[  tour  ujetaf.^rpal  bones  are  bound  together  by  three  dorsal ,  and  three 
and  by  strong  inicro^scous  Ugammts.    The  second,  third  and 
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fourth  metacarpal  lx>iie8  are  united  to  the  carpus  by  dorsal  hf^ammts,  of 
^vhich  cnc'h  bone  receives  two,  viz.,  the  second  from  the  trajieziam  find 
trapezoid,  the  third  from  the  trapezoid  aud  cm  magumD,  and  the  IVnirtb 


Fig.  137, 
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Fig     137. — GrEXERAL    TIETT    OF   TBB    AETICtTiaTIOII 
or   TlIK   WHILST   AKO    11  AND   FBOM    D&roai.      1 

1,  lower  part  of  tlic  interosscoiiH  memlbnme  ;  2, 
anil  iwm  tliat  iKiint  acrofts  the  lower  end  uf  tfc* 
r:i«Jiu»,  the  ixdiiMir  ratUo-cai'pal  ligament*;  3,  sxa- 
jjhoid  bone  ;  4,  pifiiforia  ;  ft,  tmpczium  ]  6,  umi- 
form  ;  7,  OH  ma^iim,  with  most  of  tbe  *keper 
Jii^raenta  uniting  tfiefeo  bones ;  I,  firtst  inctftcan*i>- 
jjbalangeal  articulation  with  its  ejctorriAl  iatcnJ 
lig-^mLut ;  11  to  V,  tmiuivcr^  metocariKit  ti^ntent; 
in  tho  80V(^ral  intcrptiabuigeal  articulkiiotis  c{  tb« 
fingers  tbe  lateral  li^'atncutd  are  sJiown ;  In  tb» 
tliumb  tbo  extemid  only  is  ^^Ue. 


fi-ora  the  OS  ma^nmm  aud  uuciforra, 
by  jkihmtr  lujmmmts^  one  to  each 
but  which  are  uot  so  well  defined 
coustaut.    The  fifth  metacarpal 
united  to  tlie  unciform   bone  liy  a  thin 
capsule  which  Biirronuds  the  articulation 
except  on  the  outer  side*    There  is  like-^ 
wise  an  wterosseous  band  in  one  part 
the  carpometaearjial    articulation,    c^m^ 
necting  the  lower  and  contiguous  nngl 
or  the  OS  magnum  aud  unci  form  to  thi 
aeljaecnt  angle  of   the    third   nictacai 
bone*     This  ligament  sometimes  sei>araii 
the  cavity  Letueen  the  unciform  and  two 

inner  metacaqial  bones  from  the  rest  of  the  joints 

The  first  metacarpal  bome  k  articulated  with  the  trapezium  by  a 

capsular  investment,  wliicli  is  tliiektned  Ijehind  and  ou  tlie  outer  siUi 

and  is  lined  by  a  distiuct  eyuovial  membrane* 

METACABPO-PHAIjAKOEAXi    and    I NTH3I1F  HAINAN GSAIj    AHTICUIiATIONB. 

The  rounded  head  of  each  mctacai^pil  bone  is  received  into  the  slight 
hollow  in  the  l)ase  of  the  first  phalanx,  and  the  bones  are  maintained  in 
position  by  two  lateral  ligaments  and  an  anterior  ligament. 

The  lateral  ligamemts  are  strong  hands  springing  from  the  tnbcreltj 
and  depressinn  on  each  side  of  the  head  of  the  metacaipal  bone,  and^ 
passing  downwards  and  fVtnvards  to  the  contigiions  margin  of  tlie  phalanx. 
The  anterior  fibres  are  directed  almost  horizontally  tbrwai-ds  and  join 
Ihe  pahnai"  ligament  of  the  articulation. 

The   anterior   or   palmar   ligameatr    or  i-ather  fibroiiB   plate,  _ 
occuptcs  the  intcn'al  between  the  lateral  ligiunents  on  tbe  palmar  ivspn 
of  each  joint  ;  it  is  a  thick  and  dense  fibrous  strocture,  wiikU  is  firm  I 
united  to  the  phalanx  btit  loo-«ely  adherent  to  the  metacarpal  1m me.     It  ii 
eontinuoiie  at  each  side  with  the  lateral  Hframent,  so  that  the  three  foi 
one  undivided  struct urc  wliich  covei^s  the  joint,  except  on  the  dt 
aspect,     It«  palmar  surface  is  grooved  for  the  flexor  tendon*  the  sheatl 
of  which  is  connected  to  it  at  each  side  ;  the  other  surface,  loc^king 
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*  of  the  joint,  is  lined  by  sjncn  ial  monibnine,  and  aiipports 

^tlie  metacarpal  bone.     In   the  joint  of  the  tluimb  theru  nvu 

boDCiSy  one  Bitoated  at  each  Bide,  ivhich  are  connected  with 


PAI.    fBCTTON    TETtOTKlir    THB     LOWER    PART    Of  Pig.  138. 

,  SKMILVWAK   BO-VB,  OS   MAOJfUSf,    KKTACAHrAL    BONK 
;0¥   frUK   MIDDLE    FINOKR,  TO    SHOW    TUR  £JiAL<E 
SOBFAOIS    AHD     THE     fiTXOVlAL    CAVlTtRS ' 

ruAL  Bona*    (A.  T. )     ^ 

r«VTity  of  the  vritt- joint ;  2,  Intcrcarpnl  cavity  ; 
carity  ;    4,    metftcarpo-pbAlangeal   cavity ; 
caTiiies  ;   i%  5\  and  fl',  the  pnJiiuu- 
are  attached  to  the  bases  of  the  serera] 
«8  the  place  of  the  tendotm  of  the  long  fiexor 
I  of  tUo  ATttorior  ammlar  ligiUDcnt ;  {*,  aail  10, 
,  or  Paginal  ligamcnta  of  tlie  flexor  tendons 
and  phaknge^ 

xaembmie  is  present  in  each  joint, 
i  tlio  surface  uf  the  ligaments  which 
bones. 

rpfmlandeal  arikuhfionf^  differ  frrmi  tljc 
Dly  m  the  shiiixi  of  tlit!  articulur  surfaces 

\m  of  tlie  WrUt  and  Flng-era,— The  move- 
l  plnoA  At  the  wrist  hnvc  their  wat  partly  in 
fgslt  putl^  in  tho  intcrcaipal  articuliition, 
finoMb  moYement,  hut  a  conflideraWe  degree 
ia  also  permitted.  The  hand  can  nbo  be 
Hy,  and  to  a  greater  es^'nt  inwards  (adduction 
ion)  than  outwards  (abduction  or  radial  flexion). 
[BoremADt  which  i^  allowed  between  tJie  R^venU 
IMtacarpftl  bonea  ia  beat  illustrated  bj  pinning 
rPDch  ft  position  that  the  weight  of  the  body 
tlie  open  palm.  The  metu«:an>al  ninge^  which 
towarda  the  palm,  \a  Battened ;  and  tlio 

metibcarpal  ligaments  are  Vhma  tightened,  wh0e  a  slighli 

fiurfaoes  of  the  boite«  takea  place ;  bo  also  the  piilmar 

ligmnenta  are  tightened,  and  both   palmar  and  int<^msi<eoUfi 

lecond  nmge  of  carpal  bones.    The   convex  part  of  the  qa 

'  rm  bone,  fitted  in  thei^  circum?tancei»  into  the  conc^ivifcy  of 

little  wider  than  the  part  tiitnall  v  In  contact  with  it ;  and 

of  the  first  range  are  ^epamteil  from  the  palmar  side,  thodo 

are  prea^d  etill  more  apart  from  tlio  distal  aspect.    Tho 

secures  olat^ticity.    The  fonrth  and  eft^^ecially  the  fifth  meta* 

%  so  tightly  bound  to  the  carpus  as  the  seoood  and  thln1,  and 

>ed  to  some  extent  forwards  (o{]»position)r  thnn  making-  thu 

deepening  the  hollow  of  the  pa!m  :  these  boDcs  move  in  this 

^iLtting  the  luuid,  so  that  the  back  m  i^en  rendered  more 

of  the  fingen  are  brought  more  clo^ly  together.    At  the 

iCulatioQS    the    only  movements  aUowed   are    ieiinn    aud 

'er-extenslon  ia  prevented  by  tlio  ligampntouH  etractiiroi  in 

At  the  metacarpo-phalangeal  articulations  of  the  tingc^ini 

are  allowed,  chiefly  in  the  extended  position.    In  tho 

metncatpftl  bone  of  the  thumb  with  the  trapexiura  all  kindi^  of 

it  are  allowed,  but  owing  to  the  iihape  of  the  articular  surfaces 

flexion  is  aooompanled  by  a  certain  amount  of  rotrition  of  the 

<MI  Hs  long  axis,  by  which  the  thumb  ia  turned  towards  th^ 
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fingers,  thns  giving  rise  to  the  so-called  opposition.    The  metacaqx><ph^kingaJ 
articulation  of  the   thumb  allows  of   only  a  limited  amount  of  flexion  and  j 
extension. 

AKTICnXiATIOHS    OF    THE    PELVIS. 

Articiii^tion  of  the  Pelvis  with  the  last  Lumbab  Vertebra. 
— The  fifth  lombar  is  united  to  the  first  sacral  vertobm  by  anterior  and 
posterior  ligaments  of  the  bodies,  capsular  ligaments  of  the  articular  pro- 
cesses, ligamenta  siibflava  of  tlie  arches,  interspinous  imd  supraspiaoos 
ligaments,  aud  byau  intervertebral  disc,  all  of  which  are  similar  to  tliose 
iK'tween  the  veriebnB  above.  It  is  also  attached  to  the  pelvis  by  tw 
other  ligament*?^  as  f  illows. 

The  saGro-Tertebral  ligameiit  is  a  variable  fiisciculiis,  passing  from 
tlie  lower  l)order  of  the  trausxerse  process  of  the  l*ist  lumbar  vertebra 
obliquely  dowtiwardB  to  the  lateral  part  of  the  base  of  the  sacnun ;  its 
fibres  diverge  as  they  descend,  and  some  of  them  join  the  anterior  sacro- 
iliac ligament. 

The  ilio^lumljar  Hgament  is  a  strong  band  extended  horizontally 

Fig.  139. 
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Fig.  13D.— AJtTlCCLATlOJf.^  09  tH»  PtLVIS  A:*l>  HlP-JOllIT,  flfil!t  JEWM  BXroaS.  Tj« 
ANTSaiOB  HAL?  Of  TUX  CAPStTtAR  UaAMBITT  OF  TUB  LEKt  Bl?-4QtST  HAS  BBIM 
ttBMOVBO,    AHII  THK   rBMlTR  ROTATBD   ODTWAADS,       (A,  T.)      \ 

1,  1,  Anterior  commnn  ligament  of  the  rertehrro  passttig  dawn  to  the  frcmt  of  tbi 
•acnim  ;  2,  illo-Iumbar  ligament ;  3,  rniterior  socro-iliiu!  liganierit ;  between  2  i&ad  S,  40 
the  right  wde,  the  sacro- vertebral  ligament  is  shown,  but  not  with  BuMcient  diatiactiiai ; 
4,  pkced  ID  tlie  great  sacro-sciatic  jforamen,  pointct  to  the  small  aacro-Boiatio  liganMat ; 
h,  11  portion  of  the  great  eacro-sdatic  ligament ;  6t  anterior  ligamont  of  the  tpikpkjmA 
pubia ;  7,  ohtiiiator  membrane ;  8,  capsular  Ugament  of  hip-joint :  the  figure  ja  plaood 
on  its  llio-femond  band  ;  9»  upper  part  of  the  divided  capadar  ligameat  of  the  1 
joint  near  tbe  place  of  ita  attachment  to  the  border  of  the  acetabulum  ;  10,  pb 
o»  ptibiw  of  the  left  iide  above  the  transverae  ligament  of  the  acetabnlxur  notch, 
(if  th^  femur  'i»  withdmwn  parliAllj  from  ihe  socket,  bo  as  to  ahow  the  ^nt^ 
ligament  stretched  from  tbo  tranhversc  lig^unent 
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tliinner  than  the  preceding,  in  front  of  whitih  jit  lies,  is  also  triangular 
in  form,  and  is  attach(?d  by  its  hose  to  the  side  of  the  sacrum  and  coccyx, 
where  its  fibres  are  blended  ^ith  those  of  tlie  great  Ligament ;  and  by 
its  a[Kix  to  the  spine  of  the  ischium.  The  deep  surface  of  thia  Hgoment 
.is  blended  with  the  coccygens  muscle, 

Foramina.  Between  the  ni^pcr  border  of  the  great  sacro-sciatic 
ligament  and  the  ionooiinate  bone,  is  a  larj^e  space  eiiMi^aded  by  the 
small  sacrosciatic  ligament.  The  part  which  lies  above  thia  ligament  is 
named  the  fjreat  sacro-sciatk  fm-amea.  It  transmits  the  pyriibrmis 
muBcle  and  the  gin  teal,  sciatic,  and  pudic  Tesscls  and  iiervcfl.  The  part 
(between  the  greater  and  lesser  ^cro-sciatic  ligaments,  mncli  smaller  and 
,l»oimded  in  front  by  the  smooth  Burface  between  the  spine  and  tuberosity 
^of  the  ischJnm,  is  the  small  sacro-sciafic/aramen^  through  which  jmsa  the 
lobtunitor  internes  mnscle  and  the  pndic  vessels  and  nerve. 

The  pmliic  articnlatioii,  or  sf/mphi/ms  pubis,  is  the  connection  of  the 
uhic  Ixme^  10  front,  and  is  etfected  by  an  interpubic  disc  and  hgaments. 
mterpubk  dm  consists  of  a  layer  of  cartilage  on  eac?h  side,  closely 
mt  to  the  bony  surfaces,  and  an  intermediate  stratum  of  fibrous 
and  fibro-cartilage.    The  intermediate  layer  is  thicker  in  front 
behind,  and  generally  contains  a  fissure  towards  the  upper  and  back 
which  sometimes  extends  through  tlic  whole  depth  of  the  articnla* 
The  ligaments  vnQTxsjsM^dankrm^poderhr^  superior^  and  inferkr. 
anterior  pubic  ligament  consists  of  irregular  fibres  passing  obliquely 
from  bone  to  bone  in  front  of  the  sjTuphysis.    The  superior  and 
ior  hgaments  consist  of  only  a  few  fibres  on  the  upper  and  back 
of  the  articulation.    The  inferior  or  subpubic  ligament,  thick  and 
;  is  attached  to  the  rami  of  the  pubic  iK>ncs,  giving  smoothness 
roundness  to  the  subpubic  augle,  and  forming  part  of  the  outlet  of 
Jthe  [»el\is. 

The  fiaenre  in  the  interpiibio  diac  appears  to  be  formed  during-  life  by  tho 
SotUmng  and  absorption  of  the  fibro^-cartilag^.  It  is  not  found  before  the 
{•Bireii^  jeax,  it  mcrea^ea  in  extent  with  adTancln^  age^  and  is  more  constant  and 
«rf  tAT^er  *lzQ  in  the  female  than  in  the  male  (Aeby>  Its  greater  development  in 
the  female  s»ex  may  bo  in  part  due  to  the  pressnre  exerted  upon  the  joiuta  of  the 
pelris  during  parturition  ^  but  it  \a  not  a  regular  a;ocompaniment  or  a  dizect 
•onaeqoence  of  pregnancy. 

The  obturator  membrane,  or  thjmnmU  is  a  fibrous  septum  attached 
lo  the  border  of  the  thyruid  foramen,  which  it  closes,  except  at  tho 
upper  and  outer  part  of  its  cireumferenoe,  where  a  small  oval  canal  is  left 
fcr  the  obturator  vessels  and  nen^e.  The  membrane  is  fixed  accurately 
lo  the  bony  margin  at  the  ujiper  and  outer  sides  of  the  foramen,  and  to 
the  posterior  surface  at  the  irnier  Bide.  The  ohtin*ator  muscles  are 
attached  to  its  surfaces. 

Cov«ments. — In  ordinary  circnmatftncea  there  ia  very  little  moveinent allowed 

\  the  bones  of  the  pelvic<.    In  the  erect  poisture  the  sacrum  is  tbrown  bo 

baclnrardj  that  none  of  the  advimtage  of  the  key-stone  of  an  arch  U 

by  tho  tapering  of  its  form   from  baj*e  to   apex.    It  ia  only  by  the 

^ties  of  its  auricular  surfaces  that  it  directly  presses  on  tho  hip-bone** ;  and 

width  of  the  bone  rather  diminishes    at  the  upper  part*  the  principal 

\  is  borne  by  the  posterior  sacro-iliac  ligaments ,  from  which  the  sacrum  ia  in 

tme&sure  suspended  (sec  fig.  142),    The  Hpace  which  might  be  gained  by  the 

(amount  of  movement  which  is  allowed  between  the  bones  of  the  pelvis  in 

'  flitiito  is  inoreased  during  i)arturitii>n  in  this  way,  that  the  fore  part 
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The  SACRO-n.iAO  ARTicm.ATiON  is  formed  between  the  auricuiari 
aarfaces  of  the  sacrum  and  ilhim,  which  are  covered  e;\ch  with  a  lay^rof 
cartilage,  that  on  the  fsiicrum  lyGUig  the  thicker,  and  closclj  applied  to- 
f^nethcr,  hut  are  not  nsually  directly  uuited.  In  some  cases,  however,  the 
two  Bnrfaces  are  connected  in  [jart  of  their  extent  by  fine  transverse  fibres ; 
whilst  on  the  other  hand,  it  not  nn frequently  happens,  especially  in 
advanced  life,  that  the  surfaces  l)econie  rough  and  irregular,  and  are 
separated  by  small  s])act  a  containing  glairy  fluid.  The  bones  arc  united 
by  anterior  and  p^tsterior  sacro-iliac  ligaments,  and  the  articulation  re> 
oeivey  additional  support  from  the  great  and  small  siicro-sciatic  ligaments. 

The  anterior  sacro-iHac  ligament  consists  of  thin  iiTegnlar  fibres 
parsing  lictwicn  the  jijicrum  and  hip-bone  on  their  ihac  and  pelvic 
surface's. 

The  posterior  3a.cro-UiaG  ligament  consists  of  a  large  number  of 
ctrong  irregtdar  fibres  extending  liom  the  rough  space  above  the  auricular 
surface  of  the  ilium,  downwarcis  find  inwards  to  the  depreasions  on  the 
back  of  the  lateriil  mam  of  the  sacrum*  A  sufjerficial  band,  pajffiiiig 
nearly  vertically  downwards  from  the  posterior  superior  iliac  spine  to 
the  third  and  fourth  jjieces  of  the  sacrum,  is  diBtingnisbed  as  tlie  kn^  or 
oblique  .'tmrO'HitJC  h)jammf. 

TuE  8ACR0-S1UAT1C  LIGAMENTS* — Tlic  posterior  or  great  aacro- 
sciatic  ligament,  bntad  and  triangular,  assists  in  hon riding  the  lower 
a[KTture  of  the  jjelvis.  Its  base  is  attache<l  to  the  posterior  inferior  iliac 
sphie  nnd  to  the  side  of  the  sacrum  and  coccyx  ;  whilst  its  apex  is  fixed 


Fig.  UL 
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Fi^.   II L — RlOHT    HALF   or    A    FKMltS 
PELVTS,  BEE 5    FROM  TUB  IlfjSlEn  S£l>& 

(A.  T.)    f 

1,  BnpmspinoQs  ligifunetit  desoeni* 
log  to  tli(3  nftcriim  from  2,  2,  the 
lumliar  Bpiooiia  processes  ;  S,  4,  Itunbir 
and  sacral  Bpiiml  caiml  ;  5,  placed  on 
tJio  Uium  nWve  the  ^interior  aicro^iliic 
liguiuent  ;  6,  placed  in  tLo  grval  s 
lidatk  fomnicn,  pomts  to  the 
j&icro-s^ciatic  li^^ument ;  7,  greal  i 
bciatio  ligjvment*  with  T,  ita  falciform 
process  ;  S,  aperturo  where  a  portioa 
of  the  vmli  of  the  cotyloid  cavitj  has 
been  removed,  so  as  to  give  a  vkw  from 
the  insula  of  tlie  head  of  ibo  feiuur ; 
9t  tntemrticular  ligazDezit  put  upon  tbo 
Ktrctch,  the  femur  being  partiaUy  dexed 
and  uddiicted  ;  10,  inner  part  of  the 
CA^jsular  ligamcat  leliuod;  IX,  ghMt 
of  the  femur. 


of  the 


tilong  the  inner  margin  o; 
isebiid  tuberosity^  where  it  ex- 
pands somewhat,  and  sends  for- 
wards along  the  margin  of  the 
ischial  ranms  a  fakiform  jtrocess^  the  border  of  which  is  oontinuous 
with,  and  foiins  the  inferior  attachment  of,  the  ohturator  fascia.  Sijrae 
of  the  superficial  lihres  of  the  ligament  are  continued  over  the  tuberoeity 
into  the  tendon  uf  the  long  liead  of  the  bleeps  muscle. 

The  anterior  ur  small  a  aero -sciatic  ligament^  much  shorter  and 
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thinner  than  the  procediup:,  in  fi*OEfc  of  which  ;it  lies,  h  also  triangular 
in  form,  and  is  atUwihed  by  its  kasc  to  the  side  of  the  sacnim  and  coccyx, 
vfaero  its  fibres  are  blended  witli  those  of  the  great  hgamenfc ;  and  "by 
ite  ipGX  to  the  spine  of  the  ischium.  The  deep  surface  of  this  Ugament 
it  hlcnded  witli  the  coccygeus  muscle. 

Foramma.      Between  the  upper  border  of  the  great  sacro-sciatic 
acat  and  the  innominate  bone,  is  a  large  space  subdivided  by  the 

jBc  ligament.    The  part  whicli  lies  above  this  ligament  is 

ffrmt  mcro-maik  foramm.  It  transinits  the  pyriformis 
mittde  and  the  gluteal,  sciatic,  and  pudic  vessels  and  nerves*  Tbo  part 
betireen  the  greater  and  lesser  sacrt>sciatic  ligaments,  much  suialler  and 
bounded  in  front  by  the  smooth  surface  between  the  spine  and  tuberosity 
of  the  ischium,  is  the  s^nall  sacro-sckitk  formnen,  through  which  pass  the 
obturator  intcrnus  muscle  and  the  pudic  vessels  and  nerve. 

The  pubic  axticnlation,  or  sijmphyais  pubis,  is  the  conneclion  of  the 
pubic  boues  in  frunt*  and  is  ctl'ectcd  by  an  interpubic  disc  and  ligaments. 
The  interpubic  disc-  consista  of  a  layer  of  cartilage  on  each  side,  closely 
adheirent  to  the  Ixjny  surfaces,  and  an  intermediate  stratum  of  fibrous 
tiasoe  and  fibro-cartibge.  The  intermediate  layer  is  thicker  in  front 
than  behind,  and  genemlly  contains  a  fissure  towards  the  upi>er  and  back 
Ifii^  which  sometimes  extends  through  the  whole  depth  of  the  articula- 
tion* The  ligaments  hitnmaQ^ankri&r^poderior,  supnior^  and  inferior. 
The  anterior  pubic  ligament  consists  of  iiTegular  fibres  passing  ohiit|ueIy 
fit>m  lK)ne  to  bone  in  front  of  the  symphysis.  The  superior  and 
ior  ligaments  consist  of  only  a  few  fibres  on  the  upper  and  back 
;  of  the  articulation.  The  inferior  or  snlptibic  ligament,  thick  and 
biangolar,  is  attached  to  the  rami  of  the  pubic  bones,  giving  smooilmeas 
and  ronndness  to  the  subpubic  angle^  and  forming  part  of  the  outlet  of 
the  jiclvis. 

The  asenre  in  the  interpubio  diBo  appeiira  to  be  formed  during'  life  hy  tha 
woikiBDmg  and  abeorptioii  of  the  fibm-fuuiilag^e.  It  is  not  found  before  the 
til  jear,  it  increasefl  in  extent  with  advancing  a^,  and  is  more  consttmt  and 
sisa  in  the  femjkle  than  in  the  malo  (Aeby).  Its  greater  development  in 
female  eex.  may  be  in  part  dne  to  the  pressure  exerted  upon  the  jointa  of  the 
daring  partoritioxit  hat  it  is  not  a  legulAr  accompaniment  or  a  direct 
ecmseqiieiice  of  pregnancy. 

The  obturator  membrane j  or  lifjarnenf,  is  a  fil>rons  septum  attached 
to  the  border  of  the  thyroid  foramen,  which  it  closes,  except  at  the 
upper  and  outer  part  of  its  circumference,  where  a  small  OA'al  canal  is  left 
for  the  obturator  vessels  and  nen^e.  The  membrane  is  fixed  accurately 
to  the  bony  margin  at  the  upper  and  outer  sides  of  the  foramen,  and  to 
the  posterior  surface  at  the  inner  side.  The  obturator  muscles  are 
attached  to  its  surfaces. 

lCoTements,^-*In  ordinary  circumstancea  there  is  Teiy  little  movement  allowed 
iMivreen  the  bone*  of  the  pelvic.  In  the  erect  posture  the  wiermn  Ia  thxovro.  fo 
ifttich  bockwarda  Uiat  none  of  the  advantage  of  the  kcy'Stone  of  an  an^h  u 
obtained  by  the  tapering  of  its  form  from  base  to  aijex.  It  is  only  by  the 
9iui0eitle»  of  its  anricnlar  sarfacca  that  it  directly  premsea  on  the  hip-bones  ;  and 
M  tiie  width  of  the  bone  rather  diminiehea  at  the  upper  part,  the  principal 
•Uin  13  borne  by  the  posterior  sacro-liiac  ligaments^  from  which  the  sacmm  is  in 
great  measore  suspended  (see  fig.  142),  The  «(pacQ  which  might  be  gained  by  the 
•m^  amount  of  movement  which  is  aUowed  between  the  bones  of  tho  pelvis  in 
Ibe  ordiziaiy  ^tate  is  increased  during  partorition  in  this  way,  that  the  fore  part 
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of  tlie  Bacmm  being  pressed  backwardflp  the  wider  part  of  the  wedge  fcr 
tliis  bone  is  forced  farther  between  the  hip-bones  fo  ns  to  separate  them^ 
greater  degree,  End  thua  to  increiLse  the  capacity  of  the  pelvic    It  is  thought  i]ao 
by  Bome  that  during^   pregnancy  a  Blight  amount  of  separation    may   ocoar  at 
the  BymphysiB  pubis  from  relaxation  of  the  connecting  parts,    (See  Wood,  article  ^ 
**  Pelvis "  in  **  Cyclopa^d.  of  An  at.  and  Phys/'  ;  Zaglas.  in  Honthly  Jonm,  of  S 
3Ied.  Science,  ]8ol  ;  J.  H.  Duncan*  in   Dublin  Quart.  Joum.  of  Med.  Science. 
1854,  and  Edin.  Med.  Jcnm.  ISvio  ;  Stnithers,  *'  Anat  Obaerv.**  j  Aeby*  Zeltsch.  f. 
rat.  Med.  1858.) 


AI£TICtn*ATI0K8     OP    THE     LOWEE    LOIR 

THE    HIF^OIKT. 

This  IB  a  ball  and  socket  joint,  in  which  the  globniar  head  of  tlift 
femur  is  recjeiTed  into  the  acetubolimi  or  cotyloid  canity  of  the  hip-lxine. 
The  articular  portion  of  the  acetabnltim  is  a  horseshoe-shajx^  cartilag:e- 
covered  surface,  l>roader  abore  and  bc^hind  than  in  front,  and  folded 
round  a  depression  which,  extending  from  the  cotyloid  notch  to  the 
bottom  of  tlie  cavity,  is  occupied  by  adipose  tissue  covered  with  synovial 
membrane,  the  so-called  synovial  or  Haversian  glaniL  The  articular 
snrfece  of  the  femur  presents  a  little  behind  and  below  its  centre  a  pit  in 
which  the  intcrarticular  li^^ameiit  is  attaclied. 

The  cotyloid  ligament  forms  a  thick  fibro-cai^tilaginoUB  ring  round 
the  margin  of  the  acetabulum^  increasing  the  depth  of  its  cavity,  and 
bridging  over  the  deficiency  in  its  border.  Its  external  surface  k  in 
contact  with  the  capsular  ligament,  the  internal  closely  embracer  the 
head  of  the  femur,  and  both  arc  covered  by  the  synovial  membrane. 
Its  fibres  do  not  run  parallel  to  the  circumference  of  the  cotyloid  ca\  ity, 
but  pass  obliquely  from  without  inwards  over  its  margin,  one  extremity 
being  attached  to  the  outer,  the  other  to  tlie  inner  surface. 

At  the  cotyloid  notch  the  fil>res  of  the  ligament  jure  continued  from 
side  to  side,  so  as  to  render  the  circumference  complete,  and  deeper 
transverse  fibi*cs  are  superadded,  from  which  circumstance,  as  well  as 
from  being  stretclied  across  from  one  margin  of  the  notch  to  the  other, 
this  part  is  called  the  transverse  ligaitiefd.  Beneath  it  an  interval  is 
left  for  the  admission  of  the  articular  vessels. 

The  interarticnlar  or  romnd  ligament  (lig^imcntnm  teres)  is 
variable  fascicidns  smroandcd  by  Byiiovial  membrane,  attaclied  by  on< 
exti-craity,  which  is  round,  in  the  fossa  oii  the  head  of  the  femur ;  by  tha 
other,  which  is  broad  and  flat,  to  the  transverse    ligament  and'  tl 
margins  of  the  cotyloid  notch,  the  Btrougest  fibres  passing  to  the  ischi; 
border.     It  rests  on  the  fat  in  the  dejiression  of  the  acetabulum. 

The  capsular  ligament  surrounding  the  joint  is  attached  snperiorl; 
to  the  margin  of  the  cotyloid  ea\ity,  and  inferiorly  to  the  neck  of  thi 
femur.  At  its  cotyloid  attachment  the  capsule  arises,  aljove  and  behind*] 
from  the  bony  margin  outside  the  attaclnnent  of  the  cotyloid  ligameni 
having  its  inner  surface  in  close  contact  with  that  ligament  ;  in  front  i 
arises  from  the  outer  aspect  of  the  cotyloid  lig^imcnt  near  its  base,  and 
at  the  notch  it  is  similarly  attached  to  the  transverse  ligament.  At  its 
femoral  attachment  the  capsule  extends  anteriorly  to  the  intertroclmntcrii 
line,  superiorly  to  the  root  of  tlie  great  trochanter,  i>osterinrly  an 
inferiorly  to  the  jnnction  of  the  middle  and  external  thirds  of  the'necl 
The  fibix's  of  which  the  capsule  consists  run  in  two  directions,  circalarl' 
and  longitudinally.    The  circular  fibres  are  most  distinct  at  the  low^ 
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and  poBteri(nr  part  of  the  capsnle,  where  they  are  collected  into  a  band 
aboat  half  an  inch  in  breadtn,  which  embraces  the  neck  of  the  femur ; 
aboTC  and  in  front  thejr  spread  out  and  become  interwoven  with  the 
deeper  layers  of  the  strongly  developed  longitu^nal  fibres,  hj  which  they 
are  thns  concealed.  The  longitudinal  fibres  on  the  postenor  aspect  of 
the  joint  are  aknost  absent^  being  represented  only  by  a  few  scatter^ 

Fifr  142. 


Fig.  142. — TsAirsvxRn  obuqui  ssctior  of  thk  psltis  ahd  hip-joikt,  cuttiko  ths 

TTUft   BACRAL  TERTKBRA  AXD  THB   STXPHTSIS  PUBIS   IN   THBIB  XIODLB,   VBOX  A  MALE 
8CBJBCT  or  ABOUT  XIBBTBBH   TKABS  OF   AQB.      (A.  T.)      | 

1,  fizBi  ncnl  Tertebra ;  2,  ilium ;  3,  posterior  sacro-iliac  ligament ;  4,  cavity  of  the 
sacro-iliac  articulation  ;  5,  anterior  sacro-iliac  ligament ;  6,  small  sacro-adatic  li^unent ; 
7,  great  aacro-edatic  ligament ;  8,  placed  in  front  of  the  symphysia  pabis,  in  the  cut 
wa^Mce  of  which  the  small  median  cavity,  the  adjacent  cartilaginous  plates,  and  the 
anterior  and  posterior  ligamentous  fibres  are  shown ;  9,  lower  part  of  the  obturator 
membnne  ;  10,  cartilaginous  surface  of  the  cotyloid  cavity,  through  the  middle  of  which 
the  indsUm  passes  transversely,  dividing  the  interarticular  ligament  and  the  fiii  in  the 
depreanon ;  11,  cotyloid  ligament ;  12,  interarticular  ligament  connected  with  the  tiana- 
vene  part  of  the  cotyloid  l^ament ;  13,  placed  on  the  cut  surface  of  the  head  of  the  left 
lemur  near  the  depression  where  the  interarticular  ligament  is  attached ;  14,  14',  upper 
and  lower  parts  of  the  c^isular  ligament 

fibres  which  support  the  synovial  membrane,  and  attach  the  circular 
fibres  to  the  neck  of  the  femur.    In  other  parts  of  the  capsule  thf^ 
longitudinal  fibres  form  thick  bands,  certain  of  which  firom  their  ffK/A 
size  and  strength  are  distinguished  as  accessory  ligaments.    The  n 
important  of  these  is  formed  on  the  anterior  and  superior  aspeota  of 
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capsule  and  is  known  as  the  ilio-fevwralUyaimnL  ThiB  springs  aboro] 
from  the  lower  part  of  the  anterior  inferior  iliac  spine,  and  behind  this 
from  an  impression  on  the  bone  immetliatelj  alwTe  the  margin  of  the 
acetabnlmn  ;  the  tibrce  divert^e  and  fr»rm  two  eti'ong  bands,  the  inner  of 
which  pasaefi  almost  Ytrtietdly  to  the  lower  part  of  tlie  anterior  intertro- 
chanteric line  ;  the  onter  to  the  upper  part  of  the  same  line  and  the 
adjacent  part  of  the  neck  of  the  femur.  Between  the  two  bands  is  a 
thinner  pai't  of  the  ciipsnle  ;  but  it  not  uu frequently  happens  that  the 
diviBion  is  not  marked,  Bt>  that  the  li<^araent  tbims  one  flat  triangular 
band,  attached  bj  its  base  to  the  wliole  length  of  the  anterior  intertro 
chanteric  line.*  At  the  lower  and  hinder  part  of  the  joint,  a  broad  and 
Btrong  band  of  fibres,  uchio'capsukir  Ugamtnl^  ]>asse3  from  the  fhiTow 
on  the  ischium  below  the  acetabulum  to  end  in  the  circular  fibres.  In 
front  and  below  may  l)e  also  foimd  a  numl>er  of  seattCTcd  fibrous  bundles, 
wliich  converge  to  the  capsule  from  the  ilio-iiectincHl  emioenec,  from  the 
margin  of  the  ohtumtor  foramen,  and  from  the  obturator  luemhrane, 
constitutirig  the  puho-fmnoml  ligaminf.  Besides  these  the  C4if«nlc  rc- 
ceivcB  above  other  8trengtheriin«T  bands  from  the  tendon  of  the  posterior 
head  of  the  rectus  femoris,  and  from  the  gluteue  minimus. 

From  the  inside  of  the  capsule  the  innermost  fibres  are  reflecU?d 
upwards  from  tJieir  insertion  upon  the  neck  of  the  femur  to  the  articular 
cartilage,  forming  a  surface  partly  level  and  piirtly  raised  into  longitudinal 
folds  called  reUmmda. 

The  n^ovial  membrajie  of  the  joint  is  reflected  fix)ni  the  neck  of 
the  femur  to  the  inner  surface  of  the  capsule,  thence  to  the  inner  sur&€c 
of  the  cotyloid  ligament  and  to  the  pad  of  fat  in  the  bottom  of  the  ace- 
tahiihim,  from  wliich  it  is  further  prolonged  as  a  tubular  investment  upon 
the  iuterarticulai'  ligament.  It  sometimes  communicates,  through  an 
opening  in  the  anterior  wall  of  the  capsule,  with  a  synovial  bursa  placed 
beneath  the  tendon  of  the  ilio-psoas  muscle, 

HovemeDts.— Tho  movGmenta  alloweii  at  the  hip-joiat  are  flexion,  extension, 
ftbduction,  addoction,  circumduction,  imd  rotation.  Extenmon  \&  limited  hf  ^t 
anterior  fibres  of  the  caii^siilar  ligament,  and  the  inner  band  of  the  ilio-femonl 
ligament :  flexion  is  limited  only  by  the  contact  of  the  thigh  vdi\k  the  &bdomen< 
Abduction  is  controlled  by  the  pubo-femoral  band,  find  by  the  lower  part  of  the 
capsule ;  adduction  by  the  outer  band  of  the  illo-femorftl  li^^amemt^  and  by  the 
npper  part  of  the  capsule.  Rotation  outwards  ia  checked  mainly  by  the  onter 
part  of  the  Uio-femoral  ligament,  inwards  by  the  ischio-capanlar  ligtunent,  the 
hinder  part  of  the  capsule,  and  by  the  mufcles  at  the  buck  of  the  joint*  The 
whole  extent  of  this  movement  is  less  tban  the  sixth  of  a  circle.  The  inter- 
articular  ligament  is  put  upon  the  stretch  when  the  hip  is  partly  flexed,  and  the 
thigh  then  adducted,  or  rotated  out,  but  it  is  in  many  caaea  so  slender  that  it  caaj 
have  ver3^  little  influence  upon  the  mechanLtm  of  tlie  joint.  The  ilio-femon  " 
ligament  i^  so  strong  that  it  is  but  rarely  broken  in  dislocations  of  the  hip,  and"' 
advantage  i^  taken  of  this  circumstimee  in  attempting  to  reduce  the  displacement 
by  manipulation.  The  Bwinglng  antero-posterior  movement  of  the  femur,  aa  in  , 
walking  or  numing,  is  affected  by  rotation  of  the  head  of  the  bone  in  the  hij 
joint.  In  the  eirect  attitude  a  vertical  line  passing  through  tlie  centre  of  gmvi^ 
of  the  trunk  falls  behind  the  centres  of  rotation  in  the  hip-jointii ;  the  pelv 
therefore  tends  to  fall  backwards  by  over  extension  of  the  hip-joints,  but  as  ' 
ia  prevented  by  the  tightening  of  the  capHule  in  front,  the  trunk  ia  snpporl 
Ujwn  the  thigh-lxines  in  great  meoeure  without  muscular  effoi-t  by  virtue  of 
mechanism  ol  the  joint, 

•  The  out^r  or  upper  of  these  band*  fa  Bometimes  described  iepamt^Iy  as  the  iiifh  ' 
troahanteric  li'/ixnuttu  ;  and  the  whole  atructure  ia  freqiwnily  dttigiuitwl  by  awg«oiJ»  tlio 
Y  ligatoeat  of  iiigeluw. 
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THE    KNBE-iXOIKT. 

The  articnlar  Biiifacea  of  tliis  complicated  Joint  are  the  crmdjles  of  the 
femur  and  the  condylar  aiirfueus  of  the*  tihin,  with  interpfjsed  fibro* 
cartib^res,  the  articulating  surface  of  the  patella,  and  the  patellar  surface 
of  the  femur.  The  actiou  is  mainly  that  of  a  hinge-joint.  The  joint  is 
strengthened  superficially  by  fibrous  covermgg  derired  from  the 
Bwrroniiding  tendons  and  aponeuroses.  The  ligaments  which  have 
pecf* rved  fi]>edal  names  are  the  follov\ing. 

The  internal  lateral  ligament,  long  and  flat,  connects  the  internal 
txiJjtTOfiity  of  the  femur  with  the  inner  )>art  of  tlie  phafl  of  the  tibia,  on 
n  hich  it  descends  to  beyond  the  level  of  the  tubercle  :  some  of  the  decjier 
filireB  arc  also  inserted  into  the  internal  fibro<'arfcihi*!:e  and  the  margin  of 
Ibe    itmer   tal>eix>sity.     The  tendon  of  tlie  semlmembranusu^  miL^Ie 

Fig,  H3. 


.A,i;^V^ 


Fig.  Ii3,  A,^RronT-oiK  joist,  feox  ta»  nrsiDS  ajtu  aittkiiioelt,    (A.  T.)     J 

1,  tttuJofi  of  the  rectoB  muscle  near  ita  insertion  into  the  imtelbi ;  2,  insertion  of  the 
TMtua  inbeniits  into  the  rectus  tendon  and  Bide  of  the  patella ;  3,  ligamentuni  ^mtcllffi 
«lc90eiifliQg  to  tbo  ttibercle  of  the  tibk  ;  4,  capsulAT  fibres  fonning  &  ktend  ligameut  of 
I  the  paAeilii  prolonged  in  pai-t  from  the  insertion  of  the  vLiatas  inti'rnus  downivarik  towards 
tuberosity  of  the  tibia  :  5,  internal  Jateiul  ligament  ]  6^  tendon  oi  the  semi* 
t  mofide.     (4fter  Arnold.) 

Fig.  143,  B, — ^RlOMT   KNIS-JOIKY   FBOII   BEUI»D.       (A.  T.) 

1,  iosertiaii  of  the  tendon  of  aiddu<:tor  magnns ;  %  origin  of  the  inner  head  of  the  gas* 
ItantenduM  miiscle  ;  3,  outer  bead  of  the  same  ;  4,  exteronl  lateral  ligament  ;  5,  tendon 
«tf  the  popLiteus  muscle  ;  6,  part  of  interna]  lateral  Hgametit ;  7^  tendon  of  the  scmimcm- 
bcBDOsuB  mnaele ;  8,  pooterior  ligament,  spreading  ontvard  from  the  tendon  ;  %  expansioa 
of  the  popliteftl  fekscta  downwards  from  tho  aame,  represented  as  eut  eliort  ;  10,  on  the 
T  ol  fibola,  laarka  tho  poffterior  snxMsrior  tibio-fihular  ligament ;  11,  npfier  part  of  tho 
I  niembrsmo  wiUi  the  foramen  at  the  upper  end  for  the  anterior  tibial  aiterj. 
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AETICITLATIONS    OP    THE   LOWEE   LmB. 


pass^  to  its  insertion  beneath  the  posterior  border  of  the  ligament,  and 
below  the  inner  tnlfcrosity  the  lower  internal  articular  Tessek  are  placed 
between  the  ligament  and  the  bone. 

The  ezterakl  lateral  ligamemt  is  a  roimded  eord^  which  extends 
from  the  external  tubcToBity  of  the  femui-  to  the  bead  of  the  fibula.  Its 
internal  enrface  lies  upon  the  tendon  of  the  poplittus  mnsele  and  the 
inferior  eitenial  artieiilar  Tessels,  The  tendon  of  the  bieeps  flexor 
cruris  muscle  is  divided  into  two  by  this  li^^ament,  and  between  the 
ligament  and  the  tendon  there  is  frequently  a  synovial  bursa.  Farther 
back  ifi  another  less  constant  band,  tlie  short  exiernal  hkral  Ugamtniy 
which  springs  from  the  extenui!  condyle  of  the  femur  in  coonectiun  with 
the  outer  head  of  the  gastrocnemius,  and  terminates  below  on  the  styloid 
process  of  the  iibuhi. 


Kg.  144. 
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Fig.  144,  A. — Th«  ItHlS'JOlHT,    OPBREU    FBOM   BIEFORK, 


TO  SHOW  ¥HB  CRUCIAL 

(A.T.)    i 


1»  extern^,  tind  2,  ini«rnn]  eemi lunar  fibro -cartilage  ;  3^  on  the  outer  condjle  of  ib« 
femnr,  iioints  to  tho  imtcnor  cmcinl  ligament ;  4^  placed  on  the  line  Hefiaratiog  the  pAtdlar 
fturface  from  tiie  inner  C45mlyl!vr  Burfacts  of  the  femur,  points  to  thQ  poeteriirr  crucial  iig»- 
mcnt ;  5,  transverse  ligament  of  the  semilunar  fibro-cartilajjes  ;  6,  pait  of  tlie  ligameainni 
I»atell{e;  7,  on  the  bead  of  the  fibula,  points  to  the  .supG-rior  auterior  tibio* fibular  ligament ; 
J5,  upper  part  of  the  interoaBcouii  membmnei  &bo wing  the  perforation  for  the  Miterior  tibial 
artery. 

Fig.  1 44,  B. — The  KKts-jourT^  orEWBU  fbom  behtkp,  so  as  to  bxposs  th«  CKtroub 

llt^AHSSTS   AKD  BKMILUNiLR    FIDKO-CIKTILIGSS.      (A.    T.)       \ 

1^  internal,  2,  extenui  semilunar  fibro-etirtilagc  ;  3,  anterior,  4^  jiesterior  cmcul 
ligament :  fartlic?  up  is  Been  tliQ  accessory  liand  from  the  external  semilunar  (ibro- 
ciutilagG  ;  8,  upper  i^art  of  tJie  intei-osseous  membmne  ;  ft,  Internal  latcnd  ligament  ; 
10,  placed  on  tlio  head  of  the  fibula,  jioints  to  the  posterior  superior  tjbio-fibuiar  ligj** 
ment  ;  between  the  head  of  the  fibyla  iind  the  extemd  fibro -cartilage  (2)  is  seen  the  sur- 
f:ice  of  tlie  tibia,  upon  which  the  lemilnnar  cartilage  deiM^cnds  in  flexion,  aud  where  a 
communication  eoraetimea  takes  place  between  the  synovial  cavities  of  the  knee-joint  and 
of  the  tibio-fibular  axtlcuhition. 
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The  posterior  ligament  i&  broad  and  membranous,  and  passes  from 
the  upper  part  of  the  intercondylar  fossa  of  the  femur  to  thti  postcrio^B 
marsrin  of  the  head  of  the  tibia*     It  is  in  great  |mrt  formed  bj  an  ex]>aii<V 
tion  from  the  tendon  of  the  Bemimenibranosus,  wliich  is  directed  upwards 
and  ontwarda  towards  the  external  condyle  of  the  femiu-,  and  the  outer 
head  of  the  gastrocnemius  muscle. 

The  ligaaentnm  patellea  is  a  strong  flat  hand,  attached  superiorly 
to  the  apex  and  lower  border  of  tlie  patella,  and  inferiorly  to  the  tubercle 
of  the  tibia.  Between  the  tibia  and  the  hgameiit,  near  its  insertion^  is 
placed  a  synovial  bursa.  If  the  ]>atelJa  be  considered  a  sesiimoid  bone, 
this  ligament  must  be  regarded  as  pirt  of  the  tendon  of  tiie  quadriceps 
extens<»r  cruris  muscle. 

The  Gmcial  ligaments,  placed  in  the  centre  of  the  joints  pass  fr<;m 
the  sides  of  the  intercondylar  fossjx  ti)  the  spaces  in  front  of  and  behind 
the  gpnne  of  the  tibia*  They  decussate  somewhat  like  the  Hues  of  the 
letter  X,  The  anterior  or  exfermd  Uganmit  is  fixed  by  its  lowur 
extremity  to  the  inner  part  of  the  depression  before  the  spine  of  the 
tibia^  and  by  its  upper  extremity  it  is  inserted  into  the  inner  and  hiiKkr 
port  of  the  external  condyle  of  the  femur  ;  hence  its  direction  is  upwards^ 
rackwarda,  and  outwards.  The  posterior  or  iniernal  Ugameni  is  attached 
inferiorly  to  the  back  of  the  depression  beliind  the  tibiid  spine  and 
aaperiorlj  to  the  lower  part  of  the  <sutcr  surface  of  the  internal  condyle, 
as  well  as  to  the  adjacent  part  of  the  intcreondyhr  fossa  of  the  femur  ; 
its  fibres  arc  directed  upwards  and  a  little  fonvards  and  inwards. 

The  aemiluxLar  fibro-cartilages  are  two  crescent -shaped  plates, 
placed  on  the  articulating  suifticLS  of  the  head  of  the  tibia,  and  intcr- 
posed  between  these  and  the  condyles  of  the  femur.  They  hare  each  a 
amooth  free  sarface  above  and  helow,  and  a  convex  bonier,  which  is 
tbtckp  while  the  conca\-e  border  is  thinned  to  a  fine  edge,  and  the  part 
of  the  articular  surface  of  the  tibia  within  the  concave  border  of  each 

"Pig.    115, — ViKW       OF       TSR       SXVItUJTAR       flDBO-  Fig.  145. 

eAATItACKi  OF  TUE  BIGHT  KXEE-^tOIXT,  FROM 
ABOTE,  WITB  Till  CHUCIAL  LIOAMKKTS  D1V|1*KP, 
JUTD  TEB  UOAMBJTTVX  l^ATEtLJE  TDIINSI»  FOn- 
WAMKS.       (A.  T.)      I 

1,  lig&netitam  patella*;  2,  inner,  3,  outer  fibm- 

^  car^lag«  ;    4*  placed  on  the  tibia  in  froat  of  the 

Irene  ligniDetit ;   5,   cut  end  of  tho  anterior 

]  'UgKment ;  6,  cut  end  of  the  posterior  crucial 

Dt,  from  which  fibres  are  seea  descending  to 

iter  fibro-CATtilnge ;   (i\  tibial  attocbment  of 

^  ^be  posterior  crucial  ligament ;  7,  head  of  the  fibula ; 

«^  cmrtilage-oorered  surface  of  the  ^bia,  which  cxtcmls  for  aome  waj  downward*  towarda 

tte  tibio-libular  artlctilation.  ^J 

'cartilage  is  left  imcovcred.  At  their  extremities  they  are  fibrous,  and 
laro  firmly  fixed  to  the  head  of  the  tibia»  whilst  by  the  circumference 
I  they  are  connected  with  the  libr«>us  ciipsule  of  tlie  joint.  ^  ^ 

I      The  internal  BemilTiiiar  fibro-cartilage  forms  about  a  semicirele  ; 
Its  anterior  extremity  is  small  and  ])ointed,  and  is  inserted  into  an  im^  J 
pn^ion  at  the  fore  and  inner  part  of  the  hollow  before  the  spine  ot  the  ^ 
tibia  ;  its  posterior  end  is  attached  to  the  inner  edge  of  the  JioUow 
behind  tlie  spine,  in  front  of  tlie  posterior  erneia!  li^i^ament 

The  extesMl  •emiliiiiar  fiteo-cartilag©  forms  nearly  a  complete 


J 


circle ;  its  two  extremities  are  fixed,  one  in  front  of,  the  other  between 
the  ix>ints  of  the  gpioe  of  the  tibia,  and  are  so  elose  at  their  insertion  that 
they  may  be  said  to  be  inteqiosed  lietweeo  the  att^n^hments  of  the  In- 
tenial  semikinar  plate.  Its  external  border  is  in  contact  behind  \nth 
the  tendon  of  the  poplitens  muscle,  and  is  therefore  &eparated  l»y  this 
from  the  fibroiia  capsnle.  From  the  posterior  extremity  of  thisfibro- 
eartikii^e  a  lij^^imentoos  band  ascends,  to  be  attached  to  the  inner 
condyle  of  the  femur  in  comiection,  either  in  front  or  behind,  with  tlic 
posteriijr  crncial  ligament. 

Transverse  lipuueiLt. — Towards  the  front  of  the  joint  the  conTex 
Ixirders  of  the  fiemihinar  fibro-cartilagca  are  connected  by  a  slight 
transverse  band  which  receives  this  name.  Its  thickness  varies  much 
in  ditfereot  bodies,  and  it  is  sometimes  wanting. 

Capsular  membraiie.^Under  this  name  is  described  the  fibrous 
membrane  which  invests  the  Juint  in  the  intervals  between  the  stronger 
bands  which  have  been  named  ligaments.     It  is  incomplete,  not  ci* 

Fig.  146.  Fig,  14G.— Sagittal  s^bction  op  tuk  lkft  kskk- 

J013?T,    BEEN    FROM     THE     OUTKR     OR    tllFT  StUC 

<A.  T.)    i 

The  section  is  made  f^oinewhat  ubliquclj  ft  little 
to  the  outfiide  of  the  miilcl]ej  bo  as  to  preiervc  entire 
thei^rQcial  ligaments  with  their  attacUmentu:  it  is 
from  A  young  subjeet  of  eighteen  or  nineteen  jeank. 
1,1,  the  upper  ])ortion  of  the  8yno\^id  cavity  o- 
tcndiiig  upwards  between  the  extensor  tendon  and 
the  femur  ;  1',  nn  u]}ertiirc  made  into  the  poetedor 
Ijortion  of  the  «ytiovial  caifity  ;  2,  2',  mucous  lijpi- 
jnent ;  3,  ligameatum  iiatcllsB  ;  2,  3,  itifrapitcilkr 
synovial  fatty  cushion ;  4,  bursa  above  the  inacr^ 
tiaa  of  the  ligainentum  jiatellie  into  the  tiiL«nrl6 
t»f  the  tibia  ;  5,  5',  ftnterior  crncial  ligament ;  5\ 
points  ahio  to  the  internal  ^ocmilunar  hbro-cartilafire 
within  the  joint ;  6,  lower  jiart  of  the  jiontcrior 
crucial  Jigament,  the  up^jer  part  of  whieh  is 
t^duanb  2  ;  6',  the  »cces»ory  band  joining  the  cx» 
tcrnal  Bomilunar  fihro-cartihfige,  which  U  cat 
fthyit ;  If  t;plne  of  the  tihiA. 

tending  undcrneatli  the  tendons  of  the 
extensor  nin^cks.  Between  the  sides  of 
tlie  ]Mitelhi  and  the  femur  it  consists  of 
fibres  connected  with  the  insertions  of  the 
vasti  muscles  and  with  the  fascia  Ia% 
and  thus  fornis  the  stnictures  which 
have  been  called  lateral  ]Hiidiav  liga- 
mmf.'i.  Posterior] J  it  is  thin,  coverinj^ 
the  condjks  of  the  temur  l>eneath  the 
jEjnstrocnemms  nniKcle,  and  it  frequently  presents  an  aperture  Ixfueath  the 
inner  head  of  that  niLi»cle»  tlirou^^h  which  the  bui-sa  under  the  scini* 
membmnosus  tendon  in  put  into  comnuinication  with  the  joint  cavity. 

The  synovial  membrane  is  the  larijeRt  in  the  bodj.  Traced  doMm- 
wards  from  tlie  lemur  oti  either  Bide  of  the  joint,  it  may  1>e  followied  alonff 
tiie  caijstile  to  the  upper  smfaces  of  the  stmilunar  liliro-cartilages,  ronno 
the  free  borders  of  those  stnictureg  to  their  inferior  surfaces,  and  thence^ 
to  tlie  tibia.  Thi-  crucial  ligameiits  arc  invested  in  front  by  a  reflec^ted 
portion  of  the  membrane  continued  Ibnrards  from  the  posterior  wall 
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the  joint.  Between  the  tibia  and  patella  tlie  eynovial  membrane  lies 
■poo  &  Inr^  pad  or  cushion  of  fat^  on  the  surface  of  which  it  forms  two 
tHeral  folds  {ftlar  lujamenh)  which  fit  iiito  the  space  between  the  lower 
IMriof  Uie  patella  and  the  femur,  while  from  the  middle  of  the  pad  it 
amdi  backwards  a  variably  developed  i>rocess^  the  mucous  Ufiammt, 
lllKMigh  the  joint  to  the  front  of  the  futercondjlar  fossa.  Above  the 
pateUa  the  sjrnovial  membrane  extends  upwards  f\>r  a  short  distance 
under  the  extensor  tendon,  and  the  ixaieli  thus  formed  communicates  in 
most  cases  more  or  less  freely  with  a  Inirsa  situated  here  between  the 
t«3»dan  and  the  anterior  surface  of  the  femur. 

KervtOMnts,  Ao.^Tn  order  to  explain  the  natiive  of  the  movenicntft.  it  ia 
woeottrjr  to  rtote  •ome  con&idomtions  with  rcgunl  to  the  jielntiona  of  the  severnl 
psti  of  the  knee-joint  to  each  other.  The  knee-joint  may  bo  regarded  aa  con- 
lifkini^  of  three  aiticnlfttions  conjoined,  viz..  that  bet^veen  the  patella  niid  femur, 
Hid  two  otherti,  one  between  each  condyle  of  tlio  femur  and  tlie  tibia.  In  many 
miniilw  the  eynovial  membranes  of  thoae  three  joints  aro  either  completely 
iMact  or  covnmtmioiite  with  each  other  by  only  mnuU  openings  ;  and  tlm  fiome- 
IIapb  occnzs  in  man.  In  the  human  subject  the  macons  ligament  i^  an  indica- 
tint  ol  iloB  aepanition  of  the  Fyao^Hal  cavities  of  the  inner  and  outer  jointf^,  and 
tbe  cmeiBl  li^ament«  may  be  looked  upon  as  the  erfcemal  and  internal  lateral 
%iiniMfl  of  iihoM  two  joints  reHpoctively,    On  the  cartilage-covered  articular 

Fig.  147. 
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147* — Tn«  firrmiirfetAi.  farm  of  thb  KHEK^Jonrt  ntvorEp,  akd  tub  extkrviii 
LS  or  rum  fimor  «AWir  orv  obliqdslt,  tooetjtrr  wttn   iulp  thr  rAititLA^ 

Tt>  mXfOSM  BOm  TBM  CRCCUI.   LIOAJIKNTS  TaURTHKlt.       (A.  T)      I 
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the  pikrtA  are  in  the  poniiioD  of  extension,  in  6,  that  of  flexion,  the  figures  beiD|( 

|»^Miw  the  different  fttates  of  tension  of  the  cnicial  UgiimcDts  in  these  poaitiona. 

■fim  cl  fmiar ;  2,  lawn  surface  of  pateUa;  3,  ligomcnium  patells ;  4,  antorior 

endal  ligainentf  tcoftc  in  A,  and  relaxed  in  n ;  5,  potfteHor  or  internal  erodal 

jmgilj  rslaaed  tn  A,  tense  in  II;  O,  internal,  and  7.  citertuil  semihinar  fibro* 

S,  traDStcne  lig&ment ;  9,  articular  surface  of  the  tibia,  extendbg  Ulitnd  tli« 

fiteo-cartilage ;  10,  on  the  head  of  the  fibula,  point*  to  the  anterior 

ligfcTOffrt ;  11,  upi^er  park  of  inter,  neout  membrane. 


AETICITLATIOXS   OF   THE  LOWER   LBIB. 


Boif  acG  of  tlie  femur  also  a  correspondiDg  eubdiTlsion  into  three  parta  is  to  be 
recognised,  the  trochlear  surface  for  the  pateEi^  being  separated  frt>m  the  ccmTei 
tibial  surfaces  by  two  Bhallow  transTer^  grooves  wMeh  receive  the  fibio- 
cartilagoiiJ  in  the  extended  position  of  the  joint ;  but  along'  the  inner  margin  of 
the  intercondylar  fossa  there  u  marked  ofiF  from  the  rest  of  the  internal  condyle 
a  narrow  semilunar  facet  which  is  common  to  two  of  the  articulationjs,  beiDjf  in 
contact  with  the  spine  of  the  ttbia  in  extension,  bnt  with  the  innermost  facet  of 
the  pcitolla  in  extreme  flexion. 

The  movement  of  the  patella  on  the  femur  is  one  partly  of  gliding,  partly  of 
coaptation.  This  is  iUnatrated  by  a  careful  examination  of  the  articular  snifioe 
of  iiio  patella,  which  is  not  uniformly  curved  from  above  downwards,  as  it  wouH 
be,  were  the  movement  one  of  gluling'  only,  but  exhibits  on  each  side  of  tJiift 
vertical  ridge  three  very  slightly  depressed  surfacea,  separated  by  two  iUght 
tranEverse  elevations,  and  along  the  inner  margin  a  seventh  area,  upon  which 
the  transveTse  lines  do  not  encroach  (Good^ir.)  IMien  the  knee  is  extended,  aod 
the  patella  drawn  upwards  by  the  extensor  muscles,  the  two  inferior  facets  of 
the  patella  ore  in  contact  with  the  upper  margin  of  the  trochlear  surfaoe  ;  k 
semiflexion  the  middle  facets  only  are  in  contact  with  the  femur ;  in  greaki 
flexion,  the  superior  parts  of  the  x>atella  ore  in  ccntoct  with  the  lower  partio 
the  tioohlear  itirfaoo ;    and   in  extreme  flexion   the  patella,  which 

gradually  tamed  outwaida  by  the  increasing  prominence  of  the  inner  > 

rests  by  ita  innermost  facet  against  the  narrow  surface  on  the  outer  margin  of 
the  internal  condyle,  and  by  ita  upper  and  outer  facet  on  the  fore  part  of  the  ci- 
temal  condyle,  llie  articulation  between  each  condyle  and  Hie  opposed  ahnoift 
flat  surface  of  the  tibiae  while  resembling,  is  not  exactly  a  hinge- joint,  and  ei* 
tension  and  flexion,  the  movementa  of  which  it  is  capable,  are  produced  l^a 
combinatioii  of  gliding,  rolling,  and  rotation.  If  the  condyles  of  the  femur  bo 
examined  as  they  I'eat  upon  the  tibia  in  the  flexed  position  of  the  joints  it  will  to* 
seen  that  the  inner  condyle  is  longer  than  the  outer,  and  that  ita  antet^ifj 
portion  inclines  obliquely  outward s,  to  reach  the  pratellar  imrtace.  In  the  move- 
ment of  extension  the  condyles  move  parallel  to  one  another,  both  gliding  and 
rolling  until  extension  is  nearly  completed,  and  then,  the  anterior  part  of  th« 
rolling  surface  of  the  external  condyle  having  already  come  into  full  contact  with 
the  tibia,  the  inner  oondyle  continues  to  glide  backward*,  bringing  ita  obliqaa 
anterior  part  into  contact  with  the  tibia^  bo  that  the  bone  is  rotated  inwards  on 
the  tibia,  and  over-extension  is  prevented,  not  merely  by  the  tightness  of  tb« 
ligaments,  but  by  the  femur  being  pressed  up  against  the  tibial  spine.  In  com- 
plete eoctension  the  lateral  ligaments  and  the  anterior  crucial  ligament  are  tight, 
while  the  posterior  crucial  ligament  i^  in  part  relaxed  ;  in  flexion,  the  posterior 
crucial  ligament  only  is  tightened,  the  others  being  relaxed.  In  extension  of 
the  joint  no  rotation  of  the  leg  m  posdble  ;  in  the  flexed  condition  a  considerable 
amount  is  allowed.  The  seniiluuar  fibro-cartilages  being  loosely  attached  to  the 
head  of  the  tibia,  move  forwards  in  extension  and  backivards  in  flexion  < 
joint;  and  further  as  the  condyles  rolling  upon  the  tibia  present  suoceaisiv 
condylar  suxfaceB  of  that  bone  portions  having  different  curvatures,  each  < 
like  a  moveable  wedge,  is  contracted  round  the  condyle  during  flexion  of  1 
and  ecEpanded  during  extension.  In  oxtenstion  of  the  knee,  as  the  weight  i 
body  keeps  the  bones  in  their  position,  the  extensor  muscles  are  relaxed,  the  patx 
drops  dovm  from  its  position  in  contact  with  tlie  femur,  and  the  mucous  1 
ment  then  comes  into  play,  supporting  the  synovia!  membrane  and  fat  below  i 
patelku  As  the  line  of  the  centre  of  gravity  of  the  body  in  the  erect  attit 
deseends  in  front  of  the  axis  of  motion  of  the  knee-joint,,  there  is  a  tendency  1 
over*exbension  of  the  joint,  which  is  resisted  by  the  tension  of  the  whole  of  t 
anterior  and  part  of  the  posterior  crucial,  as  well  as  of  the  posterior  and  1 
lateral  ligaments,  and  thus  the  mointenauGe  of  the  erect  attitude  without  mu 
cular  effort  is  piutly  due  to  the  mechanism  of  the  knee-joint.  (See  H.  J 
Miiller's  Archiv,  IS'u^ ;  Goodair,  ''  Anatomical  Memoirs,"  ii.  220,  231  ■ 
Sitzungsber*  d  Acad,  dcr  Wissensch,  Wien^  1353 ;  Henke,  Zeitschr,  flk  rat  Med.,  1 
yuL,  1S5&.) 
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and  fibula  form  articniatious  at  their  upper  and  lowei 
and  their  shafts  are  united  by  an  intercisseoua  membrane. 
tHiio^bnlar  articTil&tioii. — The  Biipenor  extremities  of  the 
nt  two  flattened  oval  articular  siufaces,  retained  in  close 
thin  anterior  and  vosferior  mpermr  Hbm-fibuhr  ligaments, 
ich  pass  upwards  ancf  inwards  from  tlie  head  of  the  fibula  tu 
mal  tuberosity  of  the  tibia.  The  synovia!  cavity  of  this  joint 
■eqnoTitlj  C(»mmunicates  jxisteriorly  with  tliat  of  the  knee* 
iAteroeseoiLS  membrane  or  Ugoment,  which  eounects  the 
r  the  tibia  and  fibula,  passes  between  the  external  border  of  the 
I  the  interosseous  ridge  of  the  fibula,  and  is  composed  for  tlie 
B  of  parallel  fibres  running  outwarda  and  do^Miwards,  only  a 
m  croesiug  in  a  different  direction.  It  presents  8U|wriorly  an 
■  opening  for  the  transmission  of  the  anterior  tibial  vessels,  and 
u  small  interval  is  lell  between  it  and  the  lower  articulation 
P^Mge  of  the  anterior  peroneal  vessels. 

F  Mbio-fibixlar  articiiliitiou. — The  inferior  extremities  of  the 
1  fibuhi  are  iu  contact  by  surfaces  which  for  the  most  part  are 
together  by  ligament,  but  neai'  their  lower  edges  are 
ered  with  cartilage*    The  tibial  surface  is  concave,  the 
ndingly  convex.     The  strong  short  fibres  which  pass 
the  opposed  eurfaces  fonn  the  inferior  mterosse&its  liga- 
ligament  (fig.  152, 2)  is  a  flat  band  of  fibres,  extended 
lower  part  of  the  bones,  the  direction  of  its  fibres 
wards  from  the  tibia  Uj  the  fibula.    The  posterior  Ugammi  is 
iiBpoeed  behind  the  articulation.    The 
or  titferior  ligament  is  a  short  baud  of  Fig.  HS. 

ftfares  mider  cover  of  the  posterior  liga-  ^ 

runs  horizontally  from  the  hinder  border 
articular  surface  of  the  tibia  to  the 
part  of  the  external  malleolus,  and  closes 
*  inten-al  between  the  bones. 
nal  cavity  between  the  small  articular 
extension  of  that  of  the  ankle-joint. 

lation,  which  is  a  hinge-joint,  the 

ities  of   the   tibia   and  fibula  are 

preient  a  three-sided  hollow,  which 
jalns  and  renders  lateral  move- 
when  the  hgaments  are  tense. 

LOWER    nBtO- FIBULAR  IRTICVLATIOV  AVD 
PXA^S-JOtSTT,  ?»UX    BKmjiP  (A.  T.)      I 

membrane ;  2^    po«rtenof  ligikmeiit  of  tfie 

MlicalfttioD  ;    S,  internal  lAtenJ  Ugament 

4p  fMMierior,  and  5,  middlo  bandB  of  the 

it  of  ttie  ankle-joint ;  6,  extenukl,  and 

lo^alcane&l  ligaments. 

I  l&tttral  <  jr  deltoid  ligauLent  (fig*  1 51, 1 )  is  a  flat  ftisciculus 
I  broader  at  the  lower  than  at  the  tipper  part.  One  extremity 
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IB  attached  to  the  notch  on  the  inferior  border  of  the  internal  malleolus ; 
the  other,  to  the  inner  aide  of  the  astragalus,  the  sostentacuJum  ta!i  of  the 
oe  calcis,  the  inferior  calcaneo-navieular  ligament,  and  the  navicular  bone. 
The  eztenial  lat«3*al  Mguneut  (fig.  152,  4,  5,  6)  consists  of  three 
distinct  bauds  separated  by  intcrvtils  and  disposed  in  different  directions. 
1.  The  muhile  band  descends  from  the  extremity  of  the  fibula,  to  the 
external  surface  of  the  oa  calcis,  2.  The  antm&r  band  passes  obhquely 
forwards  and  inwards  from  the  fore  |mrt  of  the  outer  malleolus  to  a  part 
of  the  astragaltia  in  front  of  its  external  malleolar  surface  ;  it  is  the 
ihorteat  of  the  three.  ?k  The  postmor  band,  the  strongest  of  the  three, 
passes  almost  horizontally  inwardjs  from  the  pit  on  the  inner  side  ofjhe 
malleotus  to  the  posterior  surface  of  the  astragalus. 


Fig.  119. 


\y  ^ 


^v^ 


Fig,  149.— Frontal  sxctic^h  or  thb  bioat  AVKLfi-jonrr  i 

ITS  1I1I>DLS,    AMD    OF    TH1E    FOdTERlOB    ASIBJLQAia-CAhCAXE 
ABTI<7UI»ATI0H,  SO  AB  TO    SHOW  THX   SHAPE   OF  TUK   AftTTOlTLlX 
SUKFAOBB  AJTP  CAVITIES,  VIEWID   FEOM    BEFOHJI,       (A.  T.)    | 

1,  internal ;  2,  cxtenud  mnUeoliiJi ;  3,  placed  on  the  utn^* 
alun  ct  the  angle  between  ita  nupenor  and  its  extenul  sat* 
faces  I  4,  inferior  interosseous  tibio-fibular  ligament ;  5,  tn* 
temal  lateral  ligament  of  the  ankle- joint ;  6,  smtentacnluia 
tali  I  1\  colti&neo-fibnlar  or  middle  part  of  the  external  J 
ligament ;  8,  iuner  part  of  ^be  iiitero8s«ouji  astngiLlo 
ligament ;  9,  tuberosity  of  Ihe  calcanenm. 


% 


The  anterior  and  posterior  ligajnents 

merely  scattered  fibres  in  front  of  and  behind  th 
joint ;   those  of  the  posterior  ligament  are  we 
and  principally  transverse. 

The  wjn<omsX  mernVrane  of  the    ankle-jomf 
extends  upwards  by  a  small  proeess  which  lines 
the  lower  part  of  the  inferior  peroneo-tibial  articulation. 

Movement*' —The  moYements  of  tbe  ankle-joint  are  mninljr  those  of  Eexia 
and  lixteni^ion  of  the  foot*  tJie  direcUonei  of  tliOBe  movemeDte  beiDg  det'erminei 
by  the  shape  of  the  articular  BurfEicea.  The  external  border  of  the  Fuperior  < 
tilaginous  rarfobe  of  the  astragalus  u  curyed,  and  longer  than  the  int 
border,  and  hence  extennion  of  the  ankle-joint  ia  accompanied  with  a  flight  i 
ward  movement  of  the  fore  part  of  the  foot.  Tbe  horkontal  surfaces  of  both  ( 
tibia  and  at<tragaluti  are  broader  in  front  than  behind  ;  hence  in  complete  ext< 
fiion  of  the  aukle  the  narrow  part  of  the  a^trag^us  ia  bronght  into  the  wida 
part  of  the  space  between  the  malleoli,  and  a  certain  amount  of  lateral  motion  \ 
allowed  nnder  the  influence  of  external  force,  whereaji  in  complete  flexion,  u 
when  the  weight  of  the  body,  with  fully  bent  knees,  m  supported  on  the  toes.  tlM 
broad  part  of  the  gnrface  of  the  astra^alua  is  pnahed  back  into  the  narroweit 
part  of  tbe  ^pace,  and  the  inferior  extremity  of  the  fibnla  \s  preeaed  upon*  bo  as 
to  Btretoh  the  ligomcnta  between  it  and  the  tibia,  and  thtiE  to  proYent  lateral 
movement  of  the  joint,  and  ^ve  it  at  the  same  time  a  certain  amount  of  spring. 
There  appears  to  lie  no  other  movenient  between  the  tibia  and  fibula  ;  these  bo&ei 
being  boond  together  at  their  lower  ends  with  remaikable  firmness. 


A£.TICtniATIONB    OF    SSS    FOOT, 


Articulations  op  the  Calcakeum,  Abteagalub,  ajo)  Navicuj 
Bone   one  with  AK0THEii.~The  astragalus  ia  connected  with 
calcaneuM  by  two  synovial  articnlations,  viz.,  by  a  posterior  one  ^  __ 
liar  to  thoee  two  bones,  and  by  an  anterior  one  common  to  them*  with 


rtiLAlfl 
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the  uflvicnlar  bone.    Tlie  followins^  ai'e  the  principal  parts  requiring 
deBcription. 

AatragBlo-calcaneal  ligajnenta* — The  mterosseam  liganmii  (fig* 
153,4),  broad  and  strong,  pa^see  do^vnwards  fi-om  the  groove  between  the 
anterior  and  posterior  articular  gorfaces  of  the  astnigatus  to  the  similar 
groove  between  the  corresponding  artictilar  6urfa*jea  of  the  calcaneum.  A 
membranone  posterior  Ugamenf  connects  the  posterior  border  of  the  ostra- 
nlna  with  the  calcaneum  ;  its  fibres  are  oblique  and  Tcrj  short.  There 
m  also  an  inconstant  external  Ikjammif  consisting  of  a  slight  fasciculus  of 
fibres^  which  descends  from  the  outer  surface  of  the  afitragalus  to  the  outti' 
side  of  the  calcaneum,  jmrallel  with  the  middle  di vision  of  the  extemul 
literal  ligament  of  the  aulde-joiiit.  It  may  he  further  observed,  that 
tiitme  portiona  of  the  lateral  ligaments  of  the  ankle-joint  which  pa^s  down 
over  the  astragalus  to  the  os  calcis  ^issist  in  anitiug  these  two  bones. 

Wi^  150. — Ll^AiajTs  or  ths  foot,  sekh  frox                            Fig.  150. 
BELOW.      (A,  T.)      4  ^  ^ ^. 

1  jnd  S|  portionaof  the  internal  Interal  llgaiaeiitcif  the 
aakle-jmnt ;  3,  long  plimUr  ligatoeut ;  S\  Hboit  pluntar 
Qpusent ;  4*  inferior  caleaneo-iittvictiliir  ligament ;  5| 
l£M]iMioak>-€imelfOTm  ligameata  ;  6,  is  placed  upon 
Hm  czloniftl  enoeifonn  boue,  towanis  which  h  %een 
oniqg  from  behind  a  cabo-cuniiiforn]  ligament ;  7,  is 
plaead  upon  the  intetii&l  cnneiform  Ixtne  ;  from  6  and 
7»  m  fleen  pusing  forwortLi  tho  plant&r  cnneo^roeta- 
larml  UgunentB ;  x  ^  P^^  <*f  the  first  doi^al  cutieo- 
nttelAnai  Itgunent ;  8,  plantar  band  from  cntK>id 
to  MA  metAtami  bone  ;  9,  fibres  prolonged  from  the 
'  ligunenti  forming  the  shcttth  of  the  i,«ro- 
t  Usadtm  ;  10, 10,  l»etween  ihera  figures  the 
Bnnetatorgal  Ugaments  ;  11,  11,  transrerBQ 
1  figttnent ;  12,  interBesamoid  ligament ;  IS, 
13,  betv^en  ihem  figniM  are  aeen  the  five  paira  of 
tBtcmal  and  eztemal  ktenl  metataiBO-pbalaDgeal  lig^ 
tacBlB  ;  1-i,  14,  between  these  figurea  are  seen  ihe 
iw  iflun  of  internal  and  external  lateral  interpha* 
l^^aments  of  the  firvt  series  ;  those  of  the 
mifli  have  no  fignre  x»Iaced  to  mark  tbeoi  ;  15, 
*  ligament  of  the  inteqjhalangeal  articulation  of  flJ 
the  gjteftt  toe. 

Calcaaeo-iiATiciilar  Ugamants. —  The 

calcaueuin  and  iia\'i€ular  bouts  are  not  in         n  ] 
contact,  but  they  are  connected  by  two 

meuts.  The  mfarior  or  planlar  h'(^anmii\ 

finger  of  the  two,  is  a  broad    band 

powes  forwards  and  inwards  from  the  fore  part  of  the  siisteo- 
'  iaeoliun  tali  to  the  inferior  BurHice  of  the  navicular  tone.  It  is  in  contact 
inferioriy  with  the  tendon  of  the  tibiahs  |X)stieus  mnscle,  while  superiorly 
it  forms  the  floor  of  the  articular  cavity  which  receives  the  head  of  the 
latragalaSy  and  is  lined  by  synovial  membrane.  The  externaK  dormi,  or 
mimroM§aus  ligament  (fi^.  152,  S)  forms  the  external  boundaiy  of  the 
cavity  just  mentioned,  and  lies  deeply  at  the  anterior  part  of  the  fossa 
(sinne  pedis),  between  the  astragalus  and  os  calcis.  Its  fibres,  very  short, 
are  directed  from  behind  forwards  and  inwards  between  the  contignoos 
extremities  of  the  bones.  They  are  att-aclied  posteriorly  to  a  ridge  of  the 
oa  caIois  that  separates  the  articular  surfaces  for  the  astragalus  and 
.  iittd  anteriorly  to  the  outer  8idt!_of  the  navicular  bone,  _ 

ml. 


^jo\ 


180  ABTIGULATIONS   OF   THE  LOWER  LIMB. 

The  astraifalo-iiaTioiilar  ligamenty  a  membranoiiB  bond  ofcnaled 
on  the  dorsum  of  the  foot,  extends  obliquely  forwards  from  the  head  of 
the  astragalus  to  the  upper  surface  of  the  navicular  bone»  and 
completes  the  capsule  of  tne  astragalo-calcaneo-navicnlar  joint,  fomifid 
in  the  rest  of  its  extent  by  the  inferior  and  external  calcaneo-nayicokr 
ligaments. 

Two  synovial  membranes  line  the  articulations  of  the  calcaneum  and 
navicular  bone  with  the  astragalus,  one  belonging  to  the  astragalo-calcaneai 
joint,  and  the  other  to  the  astragalo-calcaneo-navicnlar  articulation. 

Calcaneo-Cuboid  Articulation. — The  calcaneum  is  united  to  the 
cuboid  bone  by  a  synovial  joint  and  ligaments. 

The  inferior  ligament  consists  of  two  distii^ct  layers,  of  which  one  is 
superficial,  the  other  deep-seated.    The  superficial  part,  called  the  long 

Fig.  151. 
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Fig.  151.— Ligaments  op  the  foot,  prom  the  ikner  side.     (A.  T.)    J 

1,  internal  lateral  ligament  of  the  ankle  ;  x  ,  in  front  of  the  sustentaculum  taU«  ihow- 
ing  part  of  the  internal  lateral  ligament  descending  upon  it ;  2,  posterior  astragalo-calcantil 
ligament ;  4,  part  of  the  long  and  short  plantar  ligaments  seen  from  the  insidA ;  5,  6, 
astragalo-navicular  ligament,  divided  into  three  portions;  7,  8,  first,  9,  second  donsl 
aaviculo-cuneiform  ligaments ;  10,  interconeifonn,  or  transTerse  dorsal  caneifonn, 
between  the  first  and  second  cuneiform  bones  ;  11,  first  dorsal  tarso-metataisal  ligament; 
12,  first  inferior  tarso-metatarsal ;  13,  internal  lateral  metatarso-phalangeal ;  the  intenal 
sesamoid  bone  is  seen  below  ;  14,  internal  lateral  interphalangeal  ligament  of  the  first  toe, 

plantar  ligaineni  (fig.  150,  3),  is  the  longest  of  the  tarsal  ligaments.  Its 
fibres,  attached  behind  to  the  inferior  sur&ce  of  the  calcaneum  as  £Eur  as 
the  anterior  tubercle,  pass  forwards,  and  are  attached  in  greater  part  to 
the  ridge  on  the  under  surface  of  the  cuboid  bone  ;  but  some  of  them  are 
continued  onwards  to  the  bases  of  the  third  and  fourth  metatarsal  bones, 
covering  the  tendon  of  the  peroneus  longus  muscle.  The  deep-fieated 
part,  or  short  plujitar  ligament  (fig.  150,  8'),  lies  close  to  the  bonea,  being 
separated  from  the  superficial  part  by  some  areolar  tissue.  Its  breadth  is 
considerable,  its  length  scarcely  an  inch.  One  extremity  is  attached  to 
the  anterior  tubercle  of  the  calcaneum,  the  other,  somewhat  expanded,  to 
the  depressed  surface  of  the  cuboid  bone  behind  the  ridge. 
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The  darml  or  ntpmor  Ji§ammt  L«j  a  flat  band,  connccfcing  the  upper 
iQrfiH?es  of  the  calcaDeum  and  the  cubcjid  bone. 

The  miemal  or  tnf^os^emis  ligammit  ib  placed  deeply  in  the  hollow 
betipeen  the  astragalns  and  os  calcis,  and  ia  closely  connected  with  the 
eactennal  calcaneo-nayiciilar  ligament. 

A  aqpttinle  sijnmml  membrane  lines  this  joint. 

Abticitlations  of  the  NATicrLAR,  Cuboid,  axd  Cukeiform  Bones, 
0»B  WITH  A>^OTHER. — ITairiGiilo-ctiboid  Artictilatiaii. — The  navicular 
and  CDboid  bones  are  connected  by  a  d^^rsal  iiganieni,  composed  of  ehort 


fig,  153, 


Wi^  152. — Ij<iAirx3rTS  or  thb  foot,  from  tos  outsidb  jjtd  cobsaiaspbct.    (A«T.)  ^ 

1,  lower  pvt  of  tbe  mt«itM«eotii  membrttne ;  2,  anterior  infenor  tiblo-peroEeal  U^ 
■tni  :  9|  poilerMir  mienor  tibio-peroaeal  Ufunent ;   4,  middle,  5,  asftenor,  and  $, 
fli  of  the  exteniat  Utenl  lig&mADi  of  the  anklo-joint ;  J,  la  placed  abo?e  the 
iitngalO'eakaiieal  Ligament;    S,    exteroAl  caJcaiie(HiiATiciilar-»    9,   donal 
'  1  ;  10,  part  of  the  long  plantar  or  calcazieo*cciboM  ;  11,  utngalo-nairiciikr; 
18,  aeoond  and  third  nariciilo-caneifonii,  and  between  them  one  of  the  inters 
igiameDlff  ;  14,  superior  nariculo-cuboid  ;  15,  placed  on  tha  external  etineiform 
t  to  the  cluieo-metatanial  ligaments  from  that  bone  to  the  second,  third,  and 
bones ;  16,  en neo -metatarsal  ligament,  from  the  ficst  cuneiform  to  the 
L  bone;  between  15  and  16,  ore  acen  the  cnneo^metatanal  ligamenta 
ooBTOite  from  the  three  cuneiform  bonea  on  the  flecood  metatana]  ;   17,  cubo< 
uml  lin^ent  paiung  to  the  fourth  metatarsal  bone  ;  18,  that  to  the  fifth,  1&  and 
,  doraal  intennetataraaJ  ligaments;  20,  lateral  meiatarso-digital  \  21,  22,  lateral 
[  IntophalangeaL 
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[thin  fibres,  extending  obliquely  between  the  two  bones;  hplantmr,  (M>n- 
*  *  g  of  transverse  fibres  ;  and  an  inierossmus  It^mmty  which  inter- 
I  between  their  contignons  surfaces.  When  the  bonc^  touch,  which 
always  the  case,  they  present  two  small  articulating  Burfaces, 
I  which  are  covered  with  cartiJage  and  have  between  them  an  offset  of 
I  the  adjacent  naviculo-ciineiform  syrmvia!  cavity. 

VaYictilO'Cimeifonu  Articulation. — The  navicular  articulates  witli 

I  the  thrtse  cuneiform  bones  by  the  smooth  facets  on  its  anterior  surface, 

forming  one  continuous  joint.     They  are  united  by  dorsal  ligaments, 

ng  from  the  upper  surface  of  the  navicular  to  the  first,  second  and 

,  caneifonn  bones,  and  hj  plantar  ligaments,  which  ai'e  similarly  dis' 
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posed  on  the  nnder  surface  of  the  bones,  but  these  are  continuous  with, 
or  offsets  from,  the  tendon  of  the  tibialm  posticus  muscle. 

Cubo-CTmeiform  AjrticiLlfktioii. — The  aiboid  and  the  ej-fernal  tunei' 
form  hones  aie  connected  bj  a  difrsal  Jigamtnl,  whifb  is  a  thin  fascicnittt 
of  tmnsverse  iibres  ;  VLpkmfur  ligammi^  wliose  fibres  are  ako  transrem 
and  mther  indistinct ;  and  a  bundle  of  inierosmni^  fibres.    Between 
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Fig.  153.— Thb  stuotial  catitiks  of  the  ankle-joint  akd  the  tabsa1»  asd 

TAK80-USTATAIU$AL   ARTICULATIONS,    IN   SSCTION.       {A*T.)      | 

The  itectioa.  h^  been  earriefrl  obliquely  upwards  aud  in  wards  acroes  the 
Tcrtic&lly  through  the  upper  part  of  the  astragalus  and  the  tibia.  1,  cut 
tibia  ftbore  the  &nlLle-}oi£it ;  2,  phiceti  on  tha  astzagnlua  abore  the  poetemr 
i>fc1f>^nwwJ  i^oviaL  cavity  ;  3,  on  the  head  of  the  astrag^iu  doae  to  the  oommon 
caJcaneo-nATicular  synovial  cimty  ;  4,  interoaiie>oaa  astragalo-calcaiieal  Ugament ;  5, 
the  anterior  edgo  of  the  calcaneuni,  points  to  the  calcanco-cuboid  synoTi&l  cairity  ;  fl, 
internal  calcAneo-cuboid  ligament ;  7,  on  the  navicular  Ix^ne;^  niarka  the  common  nari- 
cnlo-onneif  orm  and  inteTcuneifonw  synovial  carity  ;  8,  on  the  culjoid  bonei  pointa  to  the 
interoBseous  naviculo-cuboid  Ligament;  D,  intenial,  10^  middlei  11,  external  eoneifonD 
bones  ;  12,  cuboid  ;  between  theae  sereral  bones  the  tnterosseouK  ligaments  are  ahown; 
from  13  to  17*  are  the  metatarsal  bones,  with  the  intero«seoua  ligamentfi  between  them; 
between  9  aud  H,  tho  interofiA&ouB  ligament  from  tho  internal  cuneiform  to  the  aecood 
metatarsal  lM>nc  :  there  are  abo  shown  in  this  figure,  the  a^-novial  carity  of  the  fint  tanor 
metataniat  articulation,  that  between  the  middle  and  extenml  cuneiform  bones  and  tl^ 
aoeond  and  third  metatarsal,  and  that  between  the  cuboid  and  the  fourth  and 
metataiBal  bones. 


fifttfl 


the  two  bones  a  distinct  articulation  is  formed  hj  cartila^nons  surfecei| 
it  is  provided  Bometimes  \ntb  s  p<*parate  synovial  membrane,  at  othert 
^\ith  an  offset  from  that  which  belongs  to  the  na\iculo-cimeifonn  articu- 
lation. ^U 
The  tliree  cuxieifann  bones  are  connected  by  transverse  dot  sal  lfff0^ 
ments  and  strong  inierosst'om  fibres  ;  the  latter  being  their  most  efficient 
nnitin*:  fitructures.  The  synovial  canity  of  the  naTicnlo-cnneifonn 
m'ticnlation  sends  forwards  two  processes  between  these  bones, 

AHTICULATION.S  OF  THE  TaKHUS  WITH   THE  MkTATARSU^. — ^The  foUT 

anterior  bones  of  the  tarsus,  viz.,  the  tiiree  cuneiform  and  the  cnl>oid, 
articulate  with  the  metatarsal  bones  ;  and  as  the  first  aud  third  cunei- 
form bones  project  beyond  the  middle  one,  and  the  tliini  cuneiform 
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jcyond  the  caboid  bone,  the  anterior  surface  of  the  tarsiis  is  very 
rne^riilar.  The  first  metatarsal  bone  articulates  \nth  the  interual 
!oiieiform  ;  the  second  is  wedged  in  between  the  first  and  third  eunei- 
and  rests  against  the  second  ;  the  third  metatarsal  lx>ne  articu- 
with  the  extremity  of  the  external  cuneiform ;  and  the  last  two 
t  he  cuboid  bone,  the  fourth  baring  also  nsualJj  an  articulation  with 
txtemal  cuneiform.  The  articulations  are  synovial  joints,  and  the 
bones  are  held  in  contact  by  dorsal^  plantar,  and  interosseous  ligaments. 
The  dorsal  Utrso-meiaiarsal  ligammis  (fig.  152)  are  flat  thin  baiiris  of 
parallel  fibres,  which  pass  from  behind  forwards,  connecting  the  conti- 
gnouB  extremities  of  the  bctoes  before-mentioned.  Thus  the  first  meta- 
tareal  bone  receives  a  broad  thin  band  from  the  corresponding  cuneiform 
bone  ;  the  second  receives  three,  which  converge  to  its  upper  surfaoet 
one  passing  from  each  cuneifonn  bone  ;  the  third  has  one  from  the 
citemal  cuneiform  bone ;  and,  finally,  the  last  two  are  bound  by  a 
fasciculus  to  each  from  the  cuboid  bone,  and  by  fibres  from  the  external 
cuneifonn  to  the  fourth  metatarsal  bone.  The  plantar  ligammit&  are 
less  regular  ;  the  bands  of  the  first  and  second  toes  m-e  more  strongly 
Burked  than  the  corresponding  ligaments  on  the  dorsal  surface  ;  and 
those  of  the  fourth  and  fifth  toes,  which  are  merely  a  few  scattered 
fil^es  passing  to  the  cuboid,  receive  support  from  the  sheath  of  the 
peroneus  longuB  tendon.  Ligamcutous  bands  stretch  in  an  oblique  or 
trangverse  direction  from  the  internal  cuneiform  to  the  secona  and 
third  metatarsal  bones,  and  fi-om  the  external  coneifomi  to  the  fifth 
metstesal. 

The  mteros8^<ms  ligammU  run  fom-ard*?  between  the  bones,  and 
from  their  stiBngth  smd  deep  position  oppose  great  resistance  to  the 
knife  in  separating  the  metatarsus  from  the  targus.  a.  The  internal 
and  largest  of  these  extends  from  tlie  outer  side  of  the  first  cuneiform 
to  the  neighbouring  side  of  the  second  metatarsal,  clcise  to  the 
surface,  k  The  mMle,  which  is  the  smallest,  and  is  less 
t  than  the  others,  passes  from  the  external  cimeiform  to  the 
dde  of  the  second  metatarsal  bone.  c.  The  eifernal  connects  the 
side  of  the  external  cuneiform  to  the  same  side  of  the  third  meta- 
bone,  and  separates  the  articular  cavity  of  the  fourth  and  fifth 
isal  bones  from  the  rest 
Sgmrvial  cavities, — ^There  are  three  synovial  cavities  in  this  irre^lar 
of  articulations,  a.  One  is  between  the  internal  cuneiform  and 
first  metatarsal  bone  ;  tlie  joint  formed  between  these  two  bones  is 
separate  and  out  of  the  range  of  the  rest,  h,  A  second 
cavity  is  between  the  cuboid  and  the  fourth  and  fifth  meta- 
bones  ;  this  is  isolated  on  the  inner  side  by  the  external  inter* 
ligament,  c.  The  third  or  middle  one  is  placed  between  the 
and  external  cimeiform  and  the  second  and  third  metatarsal 
i,  and  is  prolonged  between  the  two  last-named  bones,  as  well  bs 
;tween  the  third  and  fourth  metatarsal  bones*  This  cavity  genemllv 
nnicates  between  the  internal  and  middle  cuneiform  Dunes  with 
of  the  navicnlo-cuneiform  articulation. 
IirrEEMETATAEEAL  AiiTicuiATioNS,^ — The  mctatai^sal  bones  are 
together  at  their  tareal  and  digital  ends  ;  very  firmly  in  the 
►rmer,  and  loosely  in  the  latter  situation. 

tar^  ends  of  the  four  outer  bones  articulate  with  eacli  other, 
lateral  cartilaginous  sm'faces^  between  which  processes  are  sent 
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forwards  from  the  two  outer  ajnovial  cavities  of  the  tarso-metatanal 
articalatitms,  and  they  are  connected  by  dorsal,  plantar,  and  inter- 
OBSeoiis  ligaments.  The  (hrsal  and  pimilar  ligammih  are  short  tTiiiis- 
verse  bands  stretching:  acrosB  the  four  metatarsal  bones  from  one  to 
another*     The  mterosswus  ligam^nts^  lying  deeply  between  the  hones, 

Fig.  154* 
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Fig.  154,— Sagittal  aectton  of  thh  auklm-joint  ajid  AmTtotLATiows  o»  thx 

FOOT,    A    tlTTlK    TO    TUB    lltgtPS    0?    TllK    MlI>I>LK    <>?    THIS  6RKAT    TOK.       (A,  T.\     J  ^ 

If  sTnOTial  caritj  of  the  &iikle -joint ;   2^  posterior  astnLgaSo-calouieal  articiililMt|| 
3,  3',  astra^lo-calcanfiO'navicular  articulation  :  tlie  interosseous  ligamotit  is  socii  sepi 
rating  2  from  3' ;  4,  inferior  catmneo  nnviciiJar  ligitmemt ;  5,  part  of  the  long  pUiili 
ligament ;    6,   iiaviculo-cnDeiforra  articulation  ;    7»  first  cuneo-mctatATsal  artictJatioaJ^ 
8p  first  metAtarBo-phalajigeal  arttcuktion  ;  0,  section  of  tbe  inner  Besamoid  bone;  \%^ 
interijhalangeal  Artie ulatitin  i  11,  pkced  on  the  calcAneum,  iotlicatcs  the  buitA  betv 
the  upper  fjiurt  of  the  tuberosity  of  tlmt  bane  and  tlie  tendo  Acbillia. 

connect  tlie  rough  parts  of  their  lateral  surfaces  ;  they  are  of  consid 
able  strength  and  firmness.  The  first  and  second  metatarsal  bones  < 
not  ufiuaily  articnlHfce  laterallT  with  eacli  other, 

^bransTerse  xnetatars&l  lig'ameut .  —  Th e  di gi tal  extremi ties  or  he 
of  the  metataj^Bal  bones  are  loosely  connected  by  a  transTerse  band,  whic 
ig  identical  in  its  arrangement  with  tbe  corresponding  structure 
the  hand,  with  this  exception,  that  it  is  attached  to  tbe  great  t<3e, 
whereas  in  the  hand  the  transverse  metacarpal  ligament  does  not  reach  _. 
the  thumb.  ■ 

Metatarso-phalangeal  akd  Interphalanqeal  Articulatione.— "• 
The  heads  of  the  metatarsal  bones  are  connected  with  the  smaU  concaye 
articular  surfaces  of  the  first  phalanges  by  two  Meral  ii^amtnts,  an 
inferior  liffanmif^  which  is  developed  into  a  thick /f^r(7i/.v  or  sesamoid plair, 
and  a  synovial  membrane,- — all  l>eing  closely  similar  to  t!ie  corresponding 
parts  of  the  hand.  In  the  first  metatarso^phalangcid  articulation  the 
sesamoid  plate  is  divided  into  two  parts,  wliich  are  fally  ossified,  furming 
the  sesamoid  bones,  Tliese  are  held  together  by  strong  transverse 
ligamentous  fibres,  and  being  provided  wkh  cartilaginous  surfaces,  move 
upon  the  corresponding  grooved  cartilagiuons  surfaces  of  the  he^d  of  the 
first  metatarsal  bone. 

Tbe  articulations  of  the  phalanges  with  one  another  Bre  also  con- 
structed on  the  same  plan  as  those  of  the  superior  extremity*    In  each 
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he  bones  are  held  in  contact  by  two  lateral  ligaments  and  an  inferior 
^iffoment  or  fibrous  plate  ;  and  each  of  the  cavities  is  lined  by  a  synovial 
nembrane. 

Xovexnents. — In  the  mechanism  of  the  foot  three  arches  are  distinguishable, 
two  of  them  longitudinal  and  one  transverse ;  all  of  them  capable  of  being 
flattened  somewhat  by  pressure  from  above,  thus  securing  elasticity.  The  inner 
uch  is  formed  by  the  os  calcis,  astragalus,  navicular,  and  three  cuneiform  bones 
together  with  the  three  inner  toes,  the  astragalus  being  the  key-stone,  and  is 
lopported  espedaUy  by  the  inferior  calcaneo-navicular  ligament.  The  outer  arch 
LB  formed  by  the  os  calds,  cuboid  bone,  and  two  outer  toes,  ^d  is  supported  by  the 
^rong  inferior  calcaneo-cuboid  ligaments.  Thus  the  calcaneo-navicular  and 
calcaneo-cuboid  ligaments  are  stretched  by  the  whole  weight  of  the  body  bearing 
3own  upon  the  arch,  and  prevent  the  too  great  flattening  of  the  instq) ;  an  action 
in  which  they  are  assisted,  however,  by  the  plantar  aponeurosis.  The  transverse 
izching  of  the  foot  is  most  marked  in  tiie  line  of  the  tarso-metatarsal  artlculationB, 
md  is  maintained  by  the  wedge-shape  of  the  bones  and  by  the  plantar  ligaments. 
rhe  weight  of  the  body,  falling  upon  the  baUs  of  the  toes  when  the  heel  is  raised, 
tends  to  spread  out  the  metatarsal  bones  at  their  distal  extremities,  and  to  flatten 
the  transverae  arch,  which  recovers  its  position  when  the  pressure  is  removed. 
Between  the  astragalus  and  the  calcaneum  only  one  kind  of  motion  is  possible,  the 
oentre  of  which  is  in  the  interosseous  astragalo-calcaneal  ligament,  and  is  of  such 
ft  nature,  that  when  the  posterior  articular  surface  of  the  os  calcis  glides  forwarda 
md  downwards  beneath  the  astragalus,  the  sustentaculum  tali  moves  backwards 
md  upwards,  and  the  cuboid  extremity  of  the  bone  is  carried  slightly  inwards. 
Hie  navicular  and  cuboid  bones  can  be  moved  downwards  and  inwards,  or  up- 
irvds  and  outwards,  over  the  fore  part  of  the  astragalus  and  calcaneum  re- 
qpeetively.  It  is  in  these  articulations  mainly  that  the  movements  known  as 
imtersion  and  evernon  have  their  seat.  In  inversion  the  fore  part  of  the  foot  is 
Sdneesed  and  carried  inwards,  the  longitudinal  arches  are  increased,  and  the 
outer  margin  of  the  foot  descends  more  than  the  inner,  so  that  the  sole  is  turned 
to  eome  extent  inwards.  In  eversion  these  actions  are  reversed,  and  the  foot 
rammes  its  normal  position.  The  movement  is  assisted  by  a  smaU  amount  of 
gilding  between  the  anterior  tarsal  bones,  and  between  these  and  the  metatarsal 
boofiB.  Inversion  of  the  foot  is  always  associated  with  extension,  and  eversion 
with  flexion  of  the  ankle-joint  The  first,  and,  to  a  less  degree,  the  fourth  and 
fifth  metatarsal  bones  are  capable  of  a  limited  amount  of  movement  by  which 
th^  are  carried  downwards  and  towards  the  middle  line  of  the  foot,  so  that  the 
tzansverse  arch  is  increased  and  the  fore  part  of  the  foot  rendered  somewhat 
narrower.  The  movements  of  the  metatarso-phalangeal  and  interphalangeal 
articulations  are  similar  to  those  of  the  corresponding  joints  of  the  fingers,  but  arc 
more  restricied  in  their  extent. 
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TSm    MUBOIiKB    UX    aXMBaAZk 

Under  this  section  will  be  bronght  the  desmption  of  the  VolnntaiT 
Muscles,  and  along  with  it  that  of  the  Fasciae  ana  Aponeuroses  by  which 
they  are  invested. 

The  voluntary  muscles  are  for  the  most  part  placed  in  close  relalaoiL 
with  the  endoskeleton,  being  attached  to  the  bones  or  other  hard  paitii 
and  moving  these  in  different  directions  by  their  contractions.  Then 
are,  however,  some  muscles  which  may  be  looked  upon  as  belonging  to 
the  cutaneous  system,  or  exoskeleton,  and  there  are  a  few  others  wmch 
are  connected  with  the  viscera  at  the  places  where  these  reach  the  snrfaoe 
of  the  body.  The  muscles  are  all  symmetrical,  and,  with  the  exceptioa 
of  the  sphmcters  and  one  or  two  others,  are  in  pairs. 

The  number  of  voluntary  muscles  to  which  distinct  names  have  been 
given  in  the  systems  of  Albinus  and  Soemmering,  which  are  mainly  fol- 
lowed in  this  work,  amounts  to  about  240,  there  being  some  vanatkn 
above  or  below  that  number  according  as  certain  muscular  parts  we  re- 
garded as  separate  and  independent  muscles  or  only  as  portions  of  others. 
They  naturaUy  fall  under  the  following  four  great  divisions,  and  in  the 
numerical  proportions  stated  under  each,  viz. : — 

A.  In  the  axial  part  of  the  body. 

1.  The  muscles  of  the  head  and  neck  =  75. 

2.  The  muscles  of  the  vertebral  column  and  trunk  =  51. 

B.  In  the  limbs. 

8.  The  muscles  of  the  upper  limb  =  58. 
4.  The  muscles  of  the  lower  limb  =  54. 

In  the  detailed  description  of  the  muscles,  however,  while  the  fore- 
going general  divisions  will  be  followed,  it  maybe  expedient  occasionally 
to  deviate  from  the  strictly  systematic  arrangement,  in  so  far  as  may 
conduce  to  facility  in  study  and  convenience  in  dissection. 

Each  muscle  constitutes  a  separate  organ,  composed  chiefly  of  a  mass 
of  the  contractile  fibrous  tissue  which  is  called  muscular,  and  of  other 
tissues  and  parts  which  may  be  regarded  as  accessory.  Thus  the  mus- 
cular fibres  are  connected  together  in  bundles  or  fasciculi  (see  General 
Anatomy),  and  these  fasciculi  are  again  embedded  in  and  united  to- 
gether by  a  quantity  of  connective  tissue,  forming  the  perimysiumy  and 
the  whole  muscle  is  usually  enclosed  in  an  external  sheath  of  the  same 
material.  Man^r  of  the  muscles  are  connected  at  their  more  or  less 
tapering  extremities  with  tendons  by  which  they  are  attached  to  the 
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*  hard  mrts ;  and  tendinous  bands  frequently  run  to  a  consider- 
th  either  on  the  surface  of  a  muscle  orbetwt^^en  its  fibrca.  There 
is  indeed  great  variety  in  the  relation  of  the  muscular  and  tendinous 
ponions,  but  few  musclea  are  entirely  destitute  of  some  tendinous  element 
Ln  their  composition. 

Farther,  blood-vessels  are  largely  distributed  in  the  substance  of  a 
muscle,  canring  the  materials  neceasary  for  its  nomshment  and 
chemioo-yitaf  changes,  and  there  are  also  lymphatic  vessels^  at  least  in 
tbe  perimysium  and  the  tendons.  Nerves  ramify  through  every  muscle, 
«zm1  hy  means  of  these  the  muscular  contractiuns  ai-e  caOed  forth  and  a 
W  degree  of  sensibility  is  confeired  npon  the  mascnlar  substance. 

The  muscles  vary  much  in  their  individual  forms.    Some  are  broad 
ud  thin,  others  are  more  or  less  elongated  straps,  and  othei^  are  cylin- 
drical or  fnsifonii  masses  of  various  tMckness ;  hence  some  of  the  various 
mmeB  applied  to  them,  such  as  long  and  short,  s(^iuare,  round,  rhomboid^ 
&C.    Not  unfrequently  two  or  more  muscular  parts  run  into  one,  as  in 
the  bicipital,  tricipital,  or  qnadricipital  forms.    In  other   instances 
mosclea,  beginning  as  single  masses,  become  divided  at  their  remote 
€sds  into  two  or  more  muscular  or  tendinoos  slips.     A  division  of  a 
mMcle  in  its  length  into  two  parts  by  an  intermediate  tendon  gives  the 
fonn  called  digastric  or  hi  ventral,  and  there  are  some  muscles  in  which 
a  greater  number  of  parts  arc  thus  separated  by  what  have  been  called 
tendmoiut  inscriptions. 

In  the  description  of  the  mi^cles  it  is  customary  to  state  the  attach* 
mcaata  of  their  opposite  en^B  under  tlie  names  of  origin  and  insertion ; 
the  first  term  being  usually  applied  to  the  more  fix^d^  or  in  the  case  of 
the  limbs  the  proximal  extremity,  and  the  second  to  the  more  moveable 
or  remote  attachment ;  but  it  is  to  be  observed,  that  it  is  often  difficult 
to  kj  down  a  rule  for  the  correct  use  of  these  terms,  and  that  in  the 
great  majority  of  instances  it  is  of  importimce  to  consider  the  action  of 
a  muscle  aa  it  may  affect  the  motions  of  the  parts  attached  not  to  one 
Ofihr  bat  to  both  of  its  extremities 

The  study  of  the  actions  of  the  muscles  either  singly  or  in  groups, 
llnNlgb  strictly  a  physiological  subject,  cannot  be  separated  fi'om  their 
n^ioiiiical  description.  With  respect  to  this  the  fullowing  general 
principles  ought  to  be  kept  in  view.  Ist.  That  the  force  exerted  by  any 
muscle  dmring  its  contraction  is  in  proportion  to  the  number  of  muscu- 
lar elementd  or  fibres  compofiinj^  the  muscle.  2nd.  That  the  extent  of 
motion^  in  so  far  as  it  merely  depends  on  the  shortening  of  the  fibres  of 
the  muscle,  is  in  proportion  to  the  Ungih  of  the  fibres.  And  3rd.  That 
tbe  direction  of  the  force  produced  Ijy  a  contracting  muscle  is  in  the  lino 
0f  the  axis  of  the  whole  muscle  if  it  run  straight  between  its  opposite 
points  uf  attachment,  but  in  the  line  of  the  portion  attached  to  the  mo\nng 
piit  if  the  muscle  or  its  tendon  be  bent  in  its  course.  In  most  instances 
of  SQch  deflection  from  the  straight  course  the  muscles  or  their  tendons 
ran  in  loops  or  in  grooves  somewhat  alter  the  manner  of  a  jtulle3%  ^^^^ 
loQp#  are  either  fibrous  or  fibro-cartilaginous.  In  the  pulley-like  dis- 
position of  tendons  running  over  bones,  there  are  frequently  fibrous  or 
"^ — ''*lgincms  or  bony  nodules  developed  at  the  place  of  angular  bending 
_  J  tendons.  The  name  sesamoid,  originally  given  to  the  small  bones 
riopr^  in  some  of  the  digiiail  tendons,  has  been  applied  genei-ally 
_  dl  similar  intratendinous  structures. 
'^It  is  ftniber  to  be  obseiTed  that  the  direction  in  which  the  muscular 
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fibres  or  fasciculi  ran  in  a  mtiscle  is  veiy  frequently  not  that  of  the  axis 
of  the  musele,  nor  do  the  muscular  fasciculi  in  the  great  majoritT  of  in- 
Btanccs  extend  from  end  to  end  in  a  muscle.  On  the  contrary,  the  mi»- 
cular  fibres  and  fasciculi  are  much  oft^ner  comparatively  short,  and  are 
attached  within  the  length  of  the  muscle  to  prolongations  of  the  main 
tendons  or  to  other  tendinous  bands  which  intersect  its  substance ;  and 
thus  the  muscular  fibres  run  into  these  tendinous  parts  with  various 
degrees  of  obliquity  to  the  axis  of  the  muscle. 

The  muscular  flesh  fonns  a  large  proportion  of  the  weight  of  the  whole 
body*  This  proportion  has  been  carefully  determined  by  Dr.  G.  t. 
Liebig  (Archiv  fiir  Auat*  u»  Physiol.  1874),  from  whose  tables  the  fol* 
lowing  is  calculated  for  a  man  of  150  lbs.  weight:  skeleton,  27  lbs. ; 
muscles,  63  lbs. ;  viscera  (with  akin,  fat,  blood,  &c.),  60  lbs. 

General  JCorpholoer.— It  cannot  be  doubted  tliafc  the  diBpoBifcion  of  ttfl 
muscles,  a«  a  Tvliole  and  in  groups,  originaJlj  beais  a  cloae  relation  to  tha  j 
of  vertebrate  organization  in  the  ekeleton*  This  is  very  perceptible  in  the  < 
stages  of  fcetal  development  and  in  tlio  lowest  vertebrate  animalj.  In 
especiaUy,  and  partly  in  amphibia,  the  muBcle.^  present  a  remarkable  c 
vertebrate  Eegih^ntation^  the  greater  part  of  the  muscles  of  tJie  tnmk  beinf  i 
subdivided  into  zones,  or  vtf/otomeit,  by  partitioua  or  gclerofome^,  partly  bony  Mi4  ! 
partly  caitiliigri^<*^s  or  membranous,  which  extend  tranflversely  through  the  walli  j 
of  the  trunks  and  which  correi^pond  in  number  and  position  with  the  vertehnd  ^ 
and  coetal  segments.  In  the  higher  animals  and  in  man,  together  with  tha  < 
greater  gpecialization  of  mnacles  in  connection  with  the  development  of  limhi^ 
great  devlationB  from  the  primitive  muBcuIar  type  in  the  tronk  have  occurredy  J 
and  it  becomes  extremely  difficult  to  trace  the  morphological  relatioaa  of  t]it| 
rest  of  the  muacles  in  the  axial  part  of  the  body.  It  ia  indeed  only  in  the  i 
muficlefl  of  the  vertebral  column  and  of  the  riba  that  the  vertebrate  snbdiTiaoi  j 
and  relation  remain  in  any  degree  apparent.  In  the  more  superficial  mufldei^  I 
and  more  eepeoially  in  the  muBcles  of  the  limbs,  where  the  direction  of  the  fifam  J 
ift  generally  outwartls  from  the  trunk,  portions  of  the  myot^imes  run  together  » | 
SB  to  form  muselcs  of  greater  or  less  length,  in  which  aH  appearance  of  vertebnto  I 
divlBion  is  effaced.  In  their  more  general  relations  aleo  to  the  trunk  of  tbe  body  ] 
two  sets  of  the  muscles  may  be  distinguished  as  rpaxial  and  hypitsrial  (epi&keleltL| 
and  hypoakeletal  of  Hnxley),  according  as  they  lie  above  or  below  the  embi7onio| 
Vi^rtebral  axis  and  the  plane  of  its  lateial  extension.  The  hypaxinl  moiiQle 
comparatively  Little  developed  in  man,  comprise  chiefly  the  prevertebral  mu 
(*f  the  neck  with  the  psoas  and  pyriformis.  Of  the  epffxial  muscles  a  dor»^ 
liitt^ral  division  consists  mainly  of  the  long  and  short  erector  mu^ee  of 
p^jine  and  head  ;  while  a  vcfitn^-ffitrrftl  diviFion  con.sifit8  both  of  8uch 
longitudinal  mugcles  as  the  genio-hyoid,  stemo-hyoid,  and  recti  abdominis,  and  of  1 
the  lateral,  obliquely  directed,  gtemo-mastoid,  scalene,  intercostal,  and  abdomiml  ( 
mnscles.  The  muscles  of  the  limbs  are  also  primarily  derived  from  this  gteaftj 
ventrodatcral  muscle.  They  may  be  distinguished  as  eirtrituw  when  attach«A  I 
partly  to  the  limbs  and  partly  to  the  ti-nnk,  and  aa  ifUrUuie  when  wholly  j 
attached  to  the  bones  of  the  limbs  and  their  arches. 

To  these  morphological  relations  farther  reference  wiU  hereafter  he  madi  1 
nnder  the  several  large  divisions  of  the  musclea«  (See  Humphry^  "  Observationi  i 
in  Myology.**  &c.»  1872.  and  in  various  papers  in  the  Joum.  of  Anat. ;  Huxley,  j 
'*  Anat.  of  Vcrteb.  AnimalB/*  ancl  Mrvart,  "  Lessons  in  Elementary  Anatomy." 

Homologies  and  Varieties  .--It  follows  from  what  has  been  stated  above,  thJii  j 
homologous  concspondence  can  be  tmced  between  tlie  individiial  musdee  andj 
groups  of  muscles  of  man  and  those  of  animals.  But  as  the  form  and  attadh-^ 
meutd  of  the  mnaclee  ore  Bubject  to  veay  great  variation  in  different  animals,  i 
well  as  to  occasiofnal  varieties  in  the  same  species,  the  determLnation  of  tl 
special  homologies  is  attended  in  many  cases  with  great  difficulty,  and  is  still  j 
very  imi^erfect.  Many  varieties  have  also  been  obeerved  in  the  human  body,  and  I 
it  is  interesting  to  notice  that  these  varieties  are  found  to  reappear  generally  in  thft  J 
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form,  or  in  modificafeiozui  of  it  which  indicate  relations  to  a  typical  or 
fondaznental  rtmctore ;  and  that  many  of  them  are  thus  more  or  lesR  repetitions 
of  forms  known  to  exist  in  different  species  of  the  lower  a-Tiimnia.  (Consult  John 
Wood  in  Proceedings  of  Boy.  Soc.  1864-8,  and  Tomer  and  others  in  Jonm.  of 
Anat.  k.  FhysioL  ;  Macalister^s  Catalogne  of  Muscular  Anomalies,  in  Trans.  Boy. 
Irish  Acad.,  1872,  and  other  papers ;  Hallet,  in  Edin.  Med.  Joum.,  1845 ;  Wenzel 
(xtaber.  in  Mem.  of  the  Petersburg  Acad. ;  Henle's  Handboch,  Muakellehre,  2nd 
Ed.,  1871 ;  Kranse,  Handboch,  3rd  Ed.  toL  iii  1880.) 

FA80I2B. 

The  term  Fascia  is  applied  to  parts  presenting  a  membranous  dispo- 
sition of  reticulated  or  felted  fibrous  tissue.  These  structures  have 
usually  been  distinguished  as  the  superficial  and  the  deep ;  the  former 
consisting  of  looser  and  finer  material,  and  passing  by  their  slenderer 
kinds  into  the  looser  varieties  of  connective  tissue ;  while  the  latter, 
denser  in  character,  firequently  exhibit  more  or  less  regular  arrangements 
of  strong  white  fibres,  giving  them  a  shining  appearance,  and  are  often 
ienrii&SiC^poneuroses, 

Snperflcsial  Fascia. — Under  this  name,  or  as  subcutaneous  fasciay  is 
described  the  layer  of  loose  tissue  of  varying  density,  which  is  placed 
immuediately  below  the  skin,  all  over  the  b^y.  It  is  the  web  which 
omtains  the  subcutaneous  fat,  the  panniculus  ad^sus,  and  in  some 
legions  superficial  muscles,  which  constitute  the  panniculus  camosus. 
Brom  the  subcutaneous  tissue  of  the  eyehds,  however,  as  well  as  from 
that  of  the  penis  and  scrotum,  adipose  matter  is  entirely  absent 
Beneath  the  &tty  layer  of  the  superficial  fascia,  which  is  immediately 
sidwataneous,  there  is  generally  another  layer  of  the  same  structure, 
ccHnparatively  devoid  of  adipose  tissue,  in  which  the  trunks  of  the 
subcutaneous  vessels  and  nerves  are  found«  When  the  subcutaneous 
fat  becomes  absorbed,  the  stroma  in  which  it  was  deposited  is  still  left, 
and  its  meshes  approach  one  another,  so  that  in  lean  subjects  a  more 
fibrous  condition  of  the  superficial  fiiscia  is  found  than  in  others. 

Beep  Faacif»  and  Aponeuroses. — Under  the  name  of  deep  fiiscia  is 
comprehended  that  stronger  layer  of  fibrous  or  connective  tissue  which, 
lying  close  to  the  muscles,  invests  them,  or  dips  between  them,  and 
forms  a  nearly  continuous  covering  of  the  body  beneath  the  superficial 
fascia.  It  is  chiefly  to  the  stronger  parts  of  this  fascia  that  the  name 
of  aponeuroses  has  been  given.  Those  covering  the  muscles  have  been 
named  aponeuroses  of  mveslment  (Bichat),  to  distinguish  them  fi:x)m 
TOopcr  tendinous  expansions,  or  aponeuroses  of  insertion,  of  muscles. 
This  distinction,  however,  is  far  fi:x)m  being  universally  applicable  :  apo- 
neuroses of  insertion  are  often  continued  into  aponeuroses  of  investment, 
as  in  the  instance  of  the  gluteus  maximus,  or  into  softer  fascia,  as  at  the 
lateral  parts  of  the  occipito-frontal  aponeurosis.  The  principal  apo- 
nenroses  of  investment  are  those  which  mease  the  muscles  of  the  limos, 
binding  them  down  in  a  common  sheath,  and  connected  in  various 
j^aoes  either  directly  or  by  septa  with  the  bones.  Parts  of  the  deep 
&8cise  in  the  vicinity  of  the  larger  joints  as  at  the  ^vrist  and  ankle, 
become  strengthened  into  tight  transverse  bands  which  serve  to  hold 
the  tendons  close  to  the  bones,  and  hence  receive  the  name  oirelinacula 
or  annular  ligaments, 

Bynovial  Sacs  and  Sheaths :  Bnrsa  Mucossb. — In  various  situ- 
ations where  the  tendons   of  muscles  pass  over  the  piomiucnces  of 
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bones,  or  rnn  in  fibrous  sheaths,  synovial  cavities  exist,  eidicr  of  a 
vesicular  or  tubular  form,  thus  forming  the  synovial  btarsiB  or  shBoihi, 
In  many  such  instances  a  true  synovicu  membrane  appears  to  cover  the 
adjacent  surfaces,  and  diminishes  their  friction  in  moving  on  eadi 
other.  In  other  places  less  defined  spaces  exist  in  the  connective  tisBoe 
between  parts  of  tne  tendons  or  fasciae,  and  occasionally  between  parts  of 
the  skin  and  the  harder  or  more  prominent  structures  on  which  tney  lie. 
In  some  of  these  subcutaneous  bursas  a  distinct  synovial  membrane 
cannot  be  found  ;  and  there  are  probably  gradations  of  transition 
between  these  bursal  spaces  and  those  which  are  lined  by  synovial  mem- 
braDC.  Some  of  tlie  synovial  sacs  and  sheaths  of  tendons  in  the  vicinity 
of  joints  communicate  freely  with  the  articular  cavities.  (See  Qen. 
Anat.,  vol.  ii.) 

L—MUSCIiES    AND    FASCL&3    OF    THE    UFFEB    UHB. 

A  certain  number  of  muscles  situated  superficially  on  the  trunk  pass 
to  the  bones  of  the  shoulder  and  humerus,  so  as  to  attach  the  upper 
limb  to  the  body.  These  muscles,  from  their  position,  form  a  division 
of  the  muscles  of  the  trunk,  but  considered  with  reference  to  their  desti- 
nation and  action  they  may  be  held  as  belonging  to  the  upper  lindb^ 
and  will  therefore  be  so  described  in  the  present  section.  The  mnades 
referred  to  are,  posteriorly,  the  trapezius,  latissimus  dorsi,  the  rhomboidd, 
and  levator  anguli  scapulas ;  and,  anteriorly,  the  two  pectoral  mnsdes, 
the  subclavius,  and  the  serratus  magnus.  Along  with  these  might  also 
be  included  the  clavicular  part  of  the  stemo-cleido-mastoid  muscle  and 
the  omo-hyoid ;  but  as  these  last  have  important  relations  with  parts 
situated  in  the  neck,  they  are  more  conveniently  describ^  among  the 
muscles  of  that  region. 

BXTWIBXN    THX    TRUNK    AlfD    THB   UFPSB    XiIMB    POSTXBIOBIiT. 

Fascia. — The  superficial  fascia  covering  the  muscles  which  pass 
from  the  trunk  to  the  shoulder  and  upper  limb  posteriorly  forms  a  layer 
of  considerable  strength  with  embedded  fat  lying  beneath  the  skin :  it  is 
continuous  with  that  of  tha  neck  above,  that  of  the  axilla  and  breast  in 
front,  and  that  of  the  abdomen  and  hips  below. 

The  deep  fascia  of  the  back  forms  a  dense  fibrous  layer  closely 
investing  the  supei-ficial  muscles  to  which  it  furnishes  sheaths  :  at  the 
outer  margins  of  the  trapezius  and  latissimus  dorsi  muscles  it  is 
continuous  with  the  deep  fasciae  of  the  neck,  axilla,  breast,  and  abdomen, 
and  turns  round  beneath  the  edges  of  the  muscles  so  as  to  complete 
their  sheaths  and  scpaiate  them  from  the  subjacent  layer  of  muscles. 
It  is  attached  to  the  skeleton  along  the  line  of  the  spines  of  the 
vertebrae,  to  the  occipital  bone,  the  spine  of  the  scapula,  and  the  crest  of 
the  ilium. 

In  the  loins  there  is  a  strong,  flat,  shining  tendinous  structure  called 
the  lumbar  aponeurosis,  to  which  the  latissimus  dorsi  and  other  muscles 
are  attached  posteriorly  ;  but  this  will  be  most  conveniendy  described 
along  with  the  muscles  of  the  back. 

Muscles.— The  trapesius  muscle  (cucullaris)  arises  by  a  thin  apo- 
neurosis from  the  protuberance  of  the  occipital  bone,  and  the  inner  tmrd 
of  its  superioi  curved  line,  from  the  hgamentum  nuchae,  and  from  the 
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I  of  the  last  cenlcal  aod  all  tbe  dorsal  Tertebrae,  as  well  as  from  the 
praspinoas  ligament.    From  this  extended  line  of  origin  the  fibms 
averge  to  thmr  insertion  :  the  superior  fibres,  deseending  and  turning 
aros  in  the  neck,  are  inserted  into  the  outer  third  of  the  clavick 
its  posterior  border ;  the  mcceeding  fibres  pass  transversely  to  the 
'  border  of  the  acromion  process  and  upper  border  of  the  spine  of 
I  acapnia,  while  the  inferior  fibres,  ascending  obliquely*  terminate  in  a 
tendon  which  glides  over  the  triangular  area  at  the  base  of  the  spine 
the  scapnla,  and  is  inserted  into  the  rough  mark  near  tbe  root 
the  spine.    The  greater  part  of  the  line  of  origin  presents  only 
small  admixtm^  of  tendinous  fibres,  but  opposite  the  seventh  cervical 
'ae,  and  for  the  dietanoeof  several  vertebne  above  and  below  that 
wnt,  a  flat  tendon  extends  outwards^  widest  at  the  midtUe  of  the  space 
narrowing  towards  tbe  upper  and  lower  ends,  so  that  the  apo- 
Henrosea  of  the  two  muscles  taken  together  have  an  eUiptical  form. 
The  fitow  of  origin  ftom  tbe  occipital  bone  have  little  or  no  tendinous 
Tbe  raaRcles  of  the  two  sides  have  together  tbe  form  of  a  four- 
Sgnre,  or  sliawl  or  cowl,  pointing  doiMiwai'ds  :  hence  the  name  of 
'  \  which  has  been  given  to  it, 

J* — The  trapezius  is  su|»erfl€ial   in   ita  whole  extent ;  it  covers  the 
lot,  til©  peatcr  part  of  tho  complexua  appearing  above  the  splcnins,  the 
•  anguli  ficapnlse,  the  rbomboidei,  the  enpraspioatufi,  and  small  portions  of 
pmatna  and  latisfiimna  dorsL     The   epinal   accessorj  nerve  and  the 
.  cerrical  artery  pa^  into  it  on  its  deep  surface, 
Varutie*. — The  trapezius  is  subject  to  oonriderable  rariationa  in  its  attach- 
t :  it  iji  not  unfrequenUj  shorter  than  above  described^  and  the  number  of 
vert^inB  with  which  it  is  connected  is  sometimes  diminished  to  six.  or' 
L  fewer.    Its  occipital  attachment  may  be  wanting  ;  and  occasionally  a 
on  exists  between  it^  cervical  and  dorsal  poi-tions..    The  insertion  into  the 
I  ia  sometimes  continued  forwards  to  meet  the  stemo-mastoid  muscle. 


The  lfttissimii9  dorai  muBcle  arises  by  tendinous  fibres  from  the 
processes  of  the  lower  six  or  seven  dorsal  vertebne,  and  from  the 
ior  lajer  of  the  lumbar  aponeurosis,  through  tbe  medium  of  which 
attached  to  the  lumbar  and  saerai  spines  and  back  part  of  the 
iliac  crest ;  it  aJso  arises  by  short  tendinous  fibres  for  an  inch  or  more 
ihxni  the  ilfac  crest  in  front  of  the  outer  margin  of  the  lumbar  apo* 
learosis,  and  from  the  last  three  or  four  ribs  by  narrow  fleshy  slips 
rt)ich  interdigitaie  with  the  attachments  of  the  external  obHque  muscle 
if  the  abdomen.  The  fibi-es  at  the  upper  part  are  the  shortest,  and 
almost  borizontally  outwards  over  the  lower  angle  of  the  scapula, 
which  they  generally  receive  a  small  slip  of  fleshy  fibres  ;  those 
down  become  lons^r  and  pass  more  obliquely  upwards  ;  finally, 
which  are  attached  to  tlie  rihs  ascend  almost  vertically.  By  this 
mverjrenoe  the  fibres  of  the  muscle  come  to  form  a  narrow  band  of 
iiic  thickncs?,  which,  accompanyinc;  the  teres  major  towai-ds  the 
ilia,  winds  round  tbe  lower  and  outer  border  of  that  muscle  ao  as 
nally  to  be  placed  in  front  of  it.  It  terminates  in  a  flat  tendon  of  less 
m  an  inch  and  a  half  in  breadth,  which  is  adherent  at  it^  lower  border 
that  of  tbe  teres  major,  but  is  again  detiirhed  from  it  previous  to  its  in- 
tion.a  synovial  bursa  intervening  between  them.  The  tendon  is  attached 
the  floor  of  tbe  bicipital  grcKivc  of  the  humerus,  a  little  bigber  tbau 
infcxiion  of  the  teres  major*    From  lbi«  twisting  of  the  muscle  upon 
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Fig.  155. — Superficial  musclm  of  ihb  tbukk,  shouldkb  axd  hip,  viewsd  from 

BIHIVD.     (A.  T.)     ^ 

a,  external  occipital  protuberance  ;  b,  acromion ;  c,  crest  of  the  ilium  ;  1,  trax)eziu8 ; 
r,  oral  tendon  of  the  two  muscles  in  the  upper  dorsal  and  lower  cervical  region ;  vl 
triangular  tendon  of  insertion  ;  2,  latisaimus  dorsi  ;  2^,  2/  its  costal  origins  and  its  origin 
from  the  crest  of  the  ilium  ;  1,  2^,  c,  tendon  of  latissimus  dorsi  blended  with  the  pos- 
terior layer  of  the  lumbar  aponeurosis  ;  8,  stemo-mastoid  ;  4,  deltoid  ;  5,  infraspinatus  ; 
6,  teres  minor ;  7,  teres  major ;  8,  rfaomboideus  major ;  below  this  on  the  left  side  is  seen 
a  triangular  space  bounded  by  the  rhomboid,  trapezius,  and  latissimus  dorsi  muscles,  in 
which  ports  of  the  sixth  and  Beventh  ribs  are  exposed  ;  9,  back  part  of  the  external 
oblique  muscle  of  the  abdomen  ;  between  9  and  2^,  a  small  part  of  the  internal  oblique  ; 
10,  part  of  the  gluteus  medius  ooyered  by  the  fascia  lata;  II,  gluteus  maximus;  12,' 
grarilis;  13,  small  part  of  the  adductor  magnus;  14,  semitendinosus ;  15,  biceps';  16^ 
fascia  lata  coTering  the  vastus  extemus. 

itself,  the  anterior  surface  of  the  tendon  is  continuous  with  the  posterior 
surface  of  the  rest  of  the  muscle. 

Brlatums, — ^The  latiBsiznns  dorsi  is  snbcntaneons,  except  at  its  origin  from  the 
dorsal  Tertebre,  where  it  is  covered  by  the  trapezius,  and  at  its  insertion,  where 
it  is  croased  by  the  axillary  vessels  and  the  nerves  of  the  brachial  plexns.  It  rests 
on  part  of  the  xbomboidens  major  and  infraspinatus,  on  the  teres  major,  serratos 
poiticiia  inferior,  vertebxal  aponeoroeis,  external  intercostal  mnscles,  and  the 
posterior  boxdera  of  the  external  and  internal  oblique  musdes. 

Between  the  adjacent  borders  of  the  latissimus  dorsi,  trapeaus,  and  rhom- 
boidenB  major,  there  is  left,  when  the  scapula  is  drawn  forwards,  a  triangular  area 
in  which  a  portion  of  one  or  two  zibs  and  of  an  intercostal  space  becomes 
■aperfidal ;  this  is  taken  advantage  of  for  the  purpose  of  auscultation. 

Varieties. — ^The  nimiber  of  dorsal  vertebras  to  which  the  latissimus  dorsi  is 
attached  varies  from  four  to  seven  or  eight,  and  the  number  of  the  costal 
attachments  is  also  inconstant,  being  frequently  diminished  and  more  rarely  in- 
creased. Muscular  bands  {axillary  arches)  are  sometimes  seen  to  pass  from  this 
muscle  near  its  insertion  across  the  great  vessels  and  nerves  to  the  fore  part  of  the 
axilla,  where  they  terminate  variously,  in  the  tendon  of  the  greater  pectoral,  in 
the  coraco-brachialis  muscle,  the  biceps,  or  in  the  fascia.  Fnnn  the  lower  border 
of  the  tendon  a  muscular  slip  is  occasionaUy  given  downwards  to  the  long  head  of 
the  triceps,  to  the  fascia,  or  to  the  internal  intermuscular  septum  of  the  arm,  cor- 
responding to  the  dorsfhepitrochlearii  muscle  of  apes  and  many  other  TnawiTn^lff^ 

The  rhomboideiui  minor,  a  comparatively  narrow  muscle,  arises 
from  the  spinous  processes  of  the  seventh  cervical  and  first  dorsal  vertebrae 
and  from  the  ligamentum  nuchae.  It  inclines  downwards  and  outwards, 
and  is  inserted  into  the  base  of  the  scapula  opposite  the  triangular  sur- 
face at  the  commencement  of  the  spine. 

Tlie  rhomboideiis  mi^or,  much  broader  than  the  preceding  muscle, 
h'es  immediately  below  and  in  contact  with  it.    It  arises  from  the  spinous 

f processes  of  the  four  or  five  upper  dorsal  vertebraB  and  the  supraspinous 
igament,  and  is  inserted  into  that  part  of  the  base  of  the  scapula  which 
is  included  between  the  spine  and  inferior  angle.  A  considerable  part  of 
the  attachment  at  the  insertion  is  only  by  firm  connective  tissue,  and  the 
greater  portion  of  the  fibres,  instead  of  being  fixed  directly  to  the  bone, 
end  in  a  tendon  which  is  connected  to  the  scapula  near  the  lower  angle  ; 
in  consequence  of  this  arrangement,  the  muscle  may  in  part  be  separated 
from  the  bone  without  division  of  its  muscular  or  tendmous  fibres,  and 
must  therefore  act  most  immediately  on  the  lower  angle. 

BelationM. — The  greater  part  of  the  rhomboidei  muscles  is  covered  hj  the 
tcaperius,  a  small  angular  portion  only  of  the  riiomboideus  major  being  mb- 
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Fig,  156.~STxi»EKFiciJtt  nxw  of 
iFS    jrrecLEs   or  tbk  tiiie, 

SBOITLDBIt  AJTD  BIP.   (After  BoQT- 

««7-)    (A.T.)    i 

0,  extenud  ocei[ito]  protubcr- 
ajii^e  ;  Cf  tn&ffrene  prroceti  of  tk 
atlu  ;  D,  first  dorad  rertebia ;  Is 
first  lambir  Teitebra ;  S,  fi»t  piect 
of  the  ncnun ;  Co,  firvt  pieet  «£ 
the  coccyx ;  o,  acromian :  ^^  W« 
of  Uie  scftpnlA  ;  i»  en*!  of  tb« 
illfun  ;  1,  siemo-nuuitoid  uvde; 
*2,  spleniua^  levator  mnguH  ic»pdi^ 
luid  other  deep  ronsdet ;  2,  1^ 
upp«]-  and  lower  ends  of  the  Um 
of  origin  of  the  tmpeictttB  moidt ; 
Z\  tnjwgul&r  teodon  mltiidbcd  to 
the  inner  end  of  the  sptne  of  thi 
ncaptthi ;  +  ■  half  of  the  tml  ten- 
don helonging  to  the  two  trapcihu 
mosclcs  in  lie  loiner  cenric&l  and 
upper  dorta]  region ;  4,  I,  ktud- 
mns  doisi ;  4^  4"'^  tine  aJon^  vhieh 
the  Utiflumus  dom  takes  enpa 
from  the  InnibAr  fii^cia  ;  5t  ia^ 
spinAtaa  ;  6,  teres  minor  ;  T^  terv 
major ;  8,  deltoid  ;  9,  external 
oblique  mudde  of  the  abdomeii; 
10,  gltiteua  mcdiuB,  oorrred  Vr 
the  &iciA  lata;  II.  11,  Iid^  I 
origin  of  the  gluteua  ni>i(miii 
from  the  posterior  part  of  iliom  to 
tJie  coccyx  ;  11',  its  ineertiioia  iaie 
the  faeclft  lata  oTer  the  pekl 
trochanter ;  1 1'',  a  part  cf  its  to- 
■ertion  into  tlie  femur;  1^,  Noeps; 
13,  semitendinosna ;  14, 
tna^ns ;  \b,  graciUr 


cntaneoiis  in  the  mtcrviLl  be- 
tween the  tmpezius  and  latifr- 
flitntis  dorm  ;  the  extent  of  thi* 
portion  varies  with  the  positioQ 
of  the  scapula,  beings  in^«aied 
when  the  arm  ia  raiaed  from  the 
side.  The  rhomboidei  ooTer  the 
greater  part  of  the  eemtna  pot^ 
tioiu  mperior,  and  the  poctoier 
sc&pnlmr  azteiy  deaoends  on  their 
deep  amfncie, 

Variftie*.  —  Both  rhomboid 
nraedes  are  liable  to  Tariationt 
in  the  eoEtent  of  their  VflCtelniil 
and  acapolar  att»ohmenta.  An 
additional  mnscle  has  been  ob- 
eerred  nmningrdoae  and  panHel 
to  the  upper  border  of  the 
minor,  from  the  scapula  to  the 
occipital  bone,  and  baa  bees 
called  rhomh(fideu4  ^ccipitMi 
after  a  similar  muscle  oocuxring 
in  eome  animals. 
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The  levator  angnli  scapnlo  ariies  by  sllglitlj  tendinous  aUps  from 
e  poeteriur  tubercles  of  the  transverse  processes  of  the  four  or  five 


ifafe  pofiteriur  tubercles 


Fig,  157» 
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1^    157.^ — DWEftS.  TtEW  OF   THE 

Msweum      or      the      TAricK, 
MM9i»Km  Avt»  sti».  (After  Bour- 

Hw  Inpeniu^  kUauiDiw  dorsi, 
SfsaHmom  mAzimiti  uid  ex- 
ikhfiqin  mttKka  have  been 
The  bones  are  lettered 
m  lA  tlie  preceding  figure. 

1,  spl^M  capitifl ;  1\  lower 
c»d  of  tfpleniot  coUi ;  2,  compleiiua 
mmx  its  io*«rt7--  "  '  ^f>r  nnt^'uli 
4^    T  minnr  ; 

^  ft  -f,  m  I     .  --  serniiiis 

poBtmB  lapeitor;  6,  rbomljciilcim 
;  6»  piirt  pf  the  longkEimtis 
(ST,  part  of  the  tendotis  of 
of  the  ilio-c^istilii* :    7, 
Icf  the«{iiriA]li(]  ieTi 

i  %\  lawer  part  m  \m 

inierior;  f,  .:-l^...-U  ub- 
Hiioe  Bittaclc ;  10,  tuprupinaius  ; 
11,  mErsepinattii ;  12,  phfcced  upon 
the  lottg  bend  of  the  iricepB,  point« 
t»  th«  teres  minor;  13,  teres 
mmjjori  14,  aenatiu  nmgnni;  15| 
fjhrtevn  DC^Bf  :  16,  pyhformts  ; 
17,  portion  of  the  obtnmtor  in- 
ttfmiu  ;  4-  and  ^t  stiperior  and  in* 
feiiar  genelll;  17\  tbe  intrapelvic 
pertjoa  of  the  obtnnitor  iDtemoi ; 
IBttemitm  of  the  obturAtor  externiis 
piflilDf  to  iln  inaertion  ;  !&«  quad* 
iniia  femoria ;  20,  upper  part  of 
thm  addnekkr  maipiiUL 

Upper  oenical  vertebnp,  be- 
tween the  ftttachmetits  of  the 
tplenios  and  scaleni  muscles, 
aad  fomift  an  elongated  fleshy 
maaa  which  is  inserted  into 
the  base  of  the  scapuk  frr»m 
the    spine  to  the  superior 

Vari^tiet, — The  nttmber  of 
TEittebcml  sttachments  of  the 
lermtor  mngnJd  BcapnliB  k  sab- 
jfct  to  freqaeitt  Tsziatiooe.  A 
»lip  has  been  obeerred  to  extend 
to  it  ^om  the  oocipitnl  or  from 
the  mafttoid  pn>oe«B  of  the  tem* 
pocml  bone.  It  often  appears  ra 
m  divided  miude.  the  parts 
oomieotod  with  the  sereml  ver- 
tabns  raiTiainiTig  separate,  even 

to  the  |ilaoe  of  InBertion.     It  is  occasionallj  connected  by  slipa  wnth  the  tra^iexiiia 
or  aentod  rnnsdea.    In  qnadrapeda  it  Is  united  with  the  serratoa 

o  *i 
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magnns,  so  as  to  form  a  single  mnscle.  Appearing  as  a  detached  bundle  of  ths 
levator  angoli  scapnls  there  is  sometimes  a  mnscnlar  slip  passing  from  tiie 
transverse  processes  of  one  or  two  upper  cervical  Tertebrae  to  the  outer  end  of 
the  clavicle,  and  representing  the  levator  olavicvla  muscle  of  the  lower  animak 
Kervea  of  the  preceding  muacles. — The  trapezius  muscle  receives  its  nerfei 
from  the  spinal  accessory  which  enters  it  on  the  deep  surface,  after  beinf 
joined  by  branches  from  the  third  and  fourth  cervical  nerves,  and  from  these  nervei 
directly.  The  latissimus  dorsi  is  supplied  by  the  long  subscapular  nerve  of  the 
brachial  plexus.  The  nerves  of  the  rhomboid  muscles  proceed  in  one  oar  some* 
times  two  branches  from  the  fifth  cervical,  and  the  levator  scapulas  is  sapplied 
from  the  third,  the  fourth,  and  sometimes  also  from  the  fifth  cervical  nervea 

BXTWBSN    THX    TBX7NE    Ain>    THE    UPFSB    UMB    ANTSRIOBIiT. 

Fascub. — ^The  superflcial  fiwcia  of  the  pectoral  region  endoaes 
the  mammary  gland,  covering  it  both  in  front  and  behind,  and  sending 
strong  septa  in  between  its  lobes.  Processes  likewise  extend  forwards 
from  the  fascial  investment  of  the  gland,  between  the  masses  of  fiit,  to 
the  skin  and  nipple,  thus  affording  support  to  the  gland. 

The  deep  fieuieia  of  the  pectoral  region  is  for  the  most  part  thin  and 
unimportant.  Covering  the  pectoralis  major  it  is  attached  superiorly  to 
the  clavicle  and  internally  to  the  front  of  the  sternum,  while  external^ 
and  below  it  becomes  continuous  with  the  fiuscia  of  the  shoulder,  of  tte 
axiUa,  and  of  the  side  of  the  chest.  As  a  development  of  the  deep  fiuda 
there  may  be  specially  noticed  the  cosfo-coraeaid  membrane,  which  is  a 
strong  fibrous  structure,  placed  behind  the  pectoralis  major,  and  attadied 
superiorly  to.  the  clavicle  in  two  layers  which  ensheath  the  sabdaviuB 
muscle,  and  of  which  the  posterior  is  blended  with  the  front  of  the  sheath 
of  the  axillary  vessels,  derived  from  the  deep  fascia  of  the  neck.  The 
strong  lower  margin  of  the  membrane,  distinguished  sometimes  as  the 
cosio-coracoid  ligament,  extends  from  the  coracoid  process  to  the  first 
rib  at  the  origin  of  the  subclavius  muscle.  From  this  membrane  a  thin 
lamina  is  prolonged  downwards  to  the  pectoralis  minor,  which  it  invests ; 
and  being  continued  beyond  that  muscle,  it  stretches  across  as  a  firm 
membrane  between  the  pctoralis  minor  and  the  short  head  of  the 
biceps,  and  ends  below  by  joining  the  axillary  fascia  near  the  lower  border 
of  the  pectoralis  major. 

The  axillary  fascia  is  a  strong  membrane  stretched  across  the 
axilla,  and  so  disposed  as  to  maintain  the  skin  in  position  over  that 
hollow.  Commencing  at  the  lower  border  of  the  pectoralis  major,  where 
it  is  continuous  with  the  fascia  covering  that  muscle,  it  is  joined  by  the 
layer  descending  from  the  pectoralis  minor,  and  is  by  this  means  d[rawn 
upwards  into  the  intermuscular  hollow ;  thus  strengthened  it  slopes 
outwards  and  backwards  to  the  posterior  fold  of  the  axilla,  where  it  is 
continued  into  the  sheaths  of  the  latissimus  dorsi  and  teres  major  muscles. 
In  the  deepest  part  of  the  axilla  the  fascia  is  perforated  by  numerous 
lymphatic  vessels.  At  the  outer  side,  occupied  by  the  large  vessels  and 
nerves  of  the  limb,  it  is  continuous  with  the  sheath  of  the  vessels  and 
with  the  aponeurosis  of  the  arm.  The  density  of  this  fascia  offers  a 
considerable  obstacle  to  the  progress  of  axillary  abscesses  to  the  surfiioe. 

Muscles. — The  pectoralis  major  muscle  consists  of  two  portions, 
clavicular  and  siernO'Cosial,  which  are  separated  at  their  origin  by  a  slight 
interval  opposite  the  stcmo-clavicular  articulation,  but  are  united  ex- 
ternally at  the  insertion  of  the  muscle.  The  clavicular  portion  arises 
from  an  impression  occupying  the  inner  half  of  the  antenor  surface  of 
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be  claTicIe ;  the  stemo-costal  portion  from  tlie  imfcerior  stirfacc  of  the 
&rnnm,  from  the  cartilages  of  the  upper  six  ribs  and  from  the  apoiieu- 
ds  of  the  external  oblique  rauBcle  of  the  abdomen.    The  fibres  of  the 
ro  portions  converge,  and  form  a  tbick  mass  which  is  inserted  by  ii 
ndon  of  considerable  breadth  into  the  pectoral  ridge  of  the  hiinierus. 
ae  tendon  of  insertion  is  composed  of  two  layers,  which  are  only  united 
a  limited  extent  along  their  lower  margins.    The  anterior  layer  is 
aed  by  the  upper  eterno- costal  fibres,  and  is  also  joined  on  its  front 
by  the  descending  clavicular  portion  of  the  mcLBcle,  the  latter 
eing  prolonged  downwards  beyond  the  level  of  the  stemo-costal  fibres 
*   becoming  closely  united  ^ith  the  tendon  of  the  deltoid.     The 
lor  layer  of  the  tendon  is  fonned  by  the  lower  sternocostal  fibres, 
torn  backwards  successively  behind  the  upper  part ;  this  layer  of 
Qdon  reaches  higher  on  the  himierus  tlian  the  anterior,  and  from 
er  border  an  expansion  is  given  off,  covering  the  long  head  of  the 
mnacle,  to  the  great  tuberosity  of  the  humeniB  and  the  ciipsule  of 
:  ihonldcr-joint.    From  the  lower  border  of  the  tendon  also  a  slip  ib 
'DDged  to  the  fasds  of  the  arm. 

Sel4tti£^n*,—The  folded  inferior  border  of  the  pectoraliB  major  forms  the  m- 
mugin  of  tho  axilla  ;  the  anperior  niDs  paraUel  with  that  of  the  deltoid 
I,  from  which  it  in  separated  only  by  a  slight  interval  whidi  becomes  wider 
the  clavicle,  and  in  which  run  the  cephalic  vein  and  the  humeral  hiimch 
ftcromio-tbonicic  artery.  The  antmor  tnrfaoe  in  eulwntaneous  in  the 
part  of  itB  extent,  being  covered  only  by  some  of  the  fibres  of  the 
myoides  and  by  the  mumjna.  The  iwaterior  sui-face  rests  chiefly  on  the  pec- 
minor,  and  with  that  moBclo  formji  the  anterior  wall  of  the  axilla. 
Varietit*. — The  more  frequent  varieties  of  this  muscle  consist  in  the  greater 
leu  extcn^t  of  its  attachments  to  the  nba  or  stemum,  and  the  greater  or  leas 
km  of  ita  clavicular  and  stemO'COstal  parte.  The  clavicular  part  has  oocft- 
ly  been  observed  to  be  absent,  or  to  be  incorporated  completely  with  the 
ddtind.  The  tendinoua  and  fleshy  flbre^  of  origin  of  opposite  Bidoe  sometimes 
and  even  decussate  in  front  of  the  sternum.  In  some  instances  additional 
alipe  take  origin  from  the  aponeurosis  of  the  external  oblique  mnaole, 
in  others  considerable  deficiency,  or  even  absence,  of  the  stemo-coatal  portion 
Df  tlie  mnaole  has  been  observed.  Sometimes  also  Blips  oonnect  the  great  pectoral 
ith  the  bioepB  mnscle.  The  slips  of  oonn^tion  with  the  latissimas  dorsi  have 
plreftdy  been  noticed. 
dkamdnhtpitrflchlrarii. — ^This  name  has  been  given  to  a  muscular  slip  which  is 
]ca£ioiiaJly  seen,  springing  from  one  or  two  rib-caTtilages»or  from  the  aponeurosis 
'  the  external  oblique,  below  the  pectoralia  major,  or  sometimes  given  off  from 
le  lower  border  or  from  the  tendon  of  the  muscle  itself,  and  pai^singto  a  variable 
5ertion  on  the  inner  ifdde  of  the  arm,  to  the  fascia,  to  the  intermuscular  septum^ 
'  even  to  the  intern  al  condyle  of  the  humerna. 

The  sttrmaiis  muscle  is  a  fasciculus  not  nn&equently  present  on  one  or  both  sides, 
in  the  middle  and  tendinous  at  both  ends,  lying  on  the  surface  of  the  pec- 
major,  parallel  to  the  margin  of  the  sternum.    It  springs  beiow,  vaaiably. 
tlic  sheath  of  the  rectus  and  the  fifth  and  siith  costa!  cartilages,  and  ter- 
ninAtes  above  in  the  stemo-mastoid,  or  sternum  and  upper  rib-cartilages,  or  moro 
ly  in  the  pectoralis  major.    TiVhen  two  are  present,  they  frequently  unite  in 
it  €it  the  manubriam. 


The  pectoralis  miBor  muscle  arises  from  tlie  npper  margins  and 
icrhtly  from  the  externa!  flurfaces  of  three  ritss  near  their  cartilages — 
^ii^Wy  the  Uiird,  fourth^  und  fifth^bj  tendinous  ehjia  which  are 
ilended  with  the  anterior  intercostal  aponeoroscs.     Its  fibres  converge 

a  narrow  tendon,  which  is  inserted  into  the  anterior  half  of  the  inner 
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» ;  5,  fmtemr  part  of  trapezius  ;  6|  deltoid  i  7,  upper  imti  of  tricepA  in 
k  lili  snn  ;  B^  terai  minor  ;  9,  teres  nmjor  ;  10,  ktissiiBus  dorsi  ;  1 1,  pcctorftlia  major ; 
l*»  on  tht  right  side^  its  ckvicular  portion  ;  12,  |i>art  of  pectoral i«  minor  ;  13,  Mrmtos 
14,  eiternftl  oblique  muBcTo  of  the  ntKloniea  ;  15;,  placed  on  the  onaiform  procesB 
I  upper  enil  of  tlie  Unca  alia ;  15",  urobilieua  ;  16,  is  placed  over  the  sympbjsis 
ftt  the  It'wer  end  of  the  linca  alha,  aIjov©  ]fi,  the  pyramidal  muscles  are  seen 
thb  nhilommal  aponeiutMnfi  ;  14  to  17,  linea  semilunarifi  at  tbe  outer  lK>rder  of 
BS  muiicler  the  transvcrae  tcadinous  Lines  of  wliii:h  are  been  through  the  abdominal 
'  I ;  18,  part  of  the  glutens  mediim  ;  19,  tensor  iragina  femoris  ;  20,  rectna 
21,  MTtorius ;  22,  femoral  ys^rt  of  the  ilio-piOM ;  23^  pectinena  ;  24, 
;■■;  26,  giucilia*     Chi  each  side  of  !6»  the  exteruBl  abdamiaal  riui;  ia 
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4,  ■uliwai.pulariii ; 
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I  hr  licut^hort;        ^^^■IP*'^  ^  -^  ^^^ 

I  Icxj :-iu  latiasimm>       IP^  ^^^^i'  Hik.     \:-«\   :J^^-'- '        ^^T^ 

Dti»   by  a  line  to   the        li'^-^^wr^^B^fcrizL' 
'o|  ilM  terei  major,  both         ^l2^^'      ^  n  I^^^HHiiij'J 
i  fttkd  pftMing  to  their  iT.< 
linside  the  bicipital  groov.> ; 
I  of  the  i*cctorftlis 
9,  taMiUon  of   the   dd- 
i;  10«  bfachialis  anticos,  em- 
tbt  inacrtion  of  the  del* 
11,  p^rt  of  tbe  inner  head 
\  tl^K  triatf^  the  middle  head  of 
lb  oeen  paisiag  behind  the 
«l    the    lati«rou£    and 
13,  12,  on  tbe  fifth  and  eighth  rib«,  point  to  the  origin  of  the  serratus  magEUS ; 
|ll^  19\  reeli  abdominia. 

mnd  upper  snrfacc  of  the  coracoirl  process,  in  ton  tact  with  the 
Djoifiod  orig^in  of  the  conic*>-bnK"hiMlie  and  bicejia  muscles. 

-Thta  muj«cle  U  covered  by  the  pectoralis  major,  and  forma  a  part  of 

'  wall  of  the  axilla.     It  croa^a  the  axillary  artery  and  brachial  plexuB 

When  the  arm  is  much  raided  a  portion  of  the  muscle  may  bo  seen 

J  beyond  the  lower  margin  of  the  pectoralia  major. 

tie§, — ^Th©  peetoralia  minor  ia  sometime**  fonnd  Fplit  up  or  snlnlMded  into 

'  pieoee  in  it  h&»  coiital  attachments.     The  place  and  niimlxr  of  the  coetiid 

I  iiibjeot  to  slight  rariation.    The  tendon  of  infiertion  is  not  nnfrequently 

I  in  pttrt  or  wholly  from  the  eoracoid  proocas,  and  continuctl  over  that  lx> 

I  of  tke  shoolder  and  the  great  tuberotdty  of  tho  hnmeruii. 

siilielaTltia  ninscle  arises  bj  a  short  thick  tendon  from  the  first 
UTL-h  at  I  lie  jiitK  tuai  of  the  rib  and  curtilagCt  close  to  tlic  custo- 
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clavicular  ligament.  From  this  tendon  its  fibres  pafis  oatwards  and 
upwards,  forming  a  prismatic  belly,  which  is  inserted  into  the  groove  on 
the  under  surface  of  the  clavicle,  extending  as  far  as  the  recess  between 
the  conoid  and  trapezoid  parts  of  the  coraoo-clavicular  ligament. 

ItelatioTut. — The  subclavius  is  encased  by  the  costo-coracoid  membrane,  and  ii 
placed  immediately  over  the  great  vessels  and  nerves  entering  the  limb. 

Variftiet. — The  subclavius  is  sometime*  found  to  be  without  any  attachment 
to  the  clavicle,  being  inserted  into  the  root  of  the  coracoid  process ;  or  it  may  hiTe 
A  double  insertion,  the  upper  into  the  clavicle,  the  lower  into  the  coracoid  prooen. 
A  part  of  this  muscle,  or  occasionally  an  independent  fasciculus,  may  be  insetted 
into  the  upper  border  of  the  scapula,  constituting  the  stvrnihscapular  muade  of 
Wood. 

The  serratus  magnus  muscle,  placed  upon  the  upper  and  lateral 

f>art  of  the  thomx,  between  the  ribs  and  the  scapula,  arises  anteriorly 
rom  the  first  eight  or  sometimes  nine  ribs  by  as  many  fieshy  slips  or 
digi  tut  ions  ;  each  digitation  being  attached  to  the  fore  part  of  the  outer 
Burfuoe  of  the  corresponding  rib,  with  the  exception  of  tne  first,  which  is 
attached  to  two  ribs.  Posteriorly,  the  muscle,  considerably  narrowed  is 
inserted  into  the  line  in  front  of  the  base  of  the  scapula,  and  at  the  upper 
and  lower  angles  of  the  bone  into  the  flat  surfaces  which  are  exduded 
from  the  fossa  of  the  subscapular  muscle.  The  fibres  are  arranged 
in  three  sets,  thus  : — a,  those  of  the  first  digitation,  springing  from  the 
first  and  second  ribs  and  an  intervening  aponeurotic  arc^  form  a  thick 
bundle  which  terminates  on  the  flat  area  in  front  of  the  upper  angle  of 
the  scapula  ;  b,  those  of  the  second  and  third  digitations,  from  the 
second  and  third  ribs,  but  especially  the  first  of  these,  spread  out  into  a 
triangular  layer,  the  thinnest  part  of  the  muscle,  and  are  attached  along 
the  line  in  front  of  the  base  of  the  scapula,  extending  from  the  place  of 
insertion  of  the  preceding  mrt  nearly  to  the  lower  angle  of  the  bone ;  c, 
the  remaining  five  or  six  aigitations  converge  in  the  form  of  a  fan,  and 
terminate  posteriorly  in  a  thick  mass,  which  is  attached  to  the  flat 
surface  in  front  of  tlie  lower  angle  of  the  scapula. 

IifJ/ifi"njt. — By  its  deep  surface,  the  scrratns  magnus  rests  on  the  upper  ribs, 
the  intercostal  muscles,  and  part,  of  the  serratus  posticus  superior..  Its  outer 
surface  is  in  contact  posteriorly  with  the  pubscapular  and  latissimus  dorri 
muscles,  and  fonns  anteriorly  the  internal  vraH  of  the  axilla,  being  subcutaneous 
in  the  lower  part  of  its  extent. 

Varutiif. — Not  ;m frequently  the  muscle  rpoeives  a  slip  also  from  the  tenth 
rib  :  OR  the  other  hand,  the  higrhest  dijritAtion  often  has  no  attachment  to  the  first 
rib  :  or  one  or  more  of  the  lower  digitations  may  be  absent,  so  that  the  muscle 
does  not  jvtss  lower  than  the  seventh  rilx  The  muscle  has  been  ot>9erved  dirided 
into  thiw^  ]\irt5  :  sometimes  the  middle  part  is  absent :  and  in  various  instances 
the  serraras  hns  lx»en  observed  united  partially  with  the  levator  scapulae  the 
external  iii:eriM<tAls.  or  the  external  oblique.  With  the  levator  ecapulse  it  forms 
one  mu5»cle  in  many  mamm.nls. 

Nerves. — The  iien-(^  which  supply  tie  anterior  muscles  passing  from  the 
tmnk  to  the  in>]X;r  limb  are  all  deriveni  from  parts  of  the  brachial  plexn&  The 
nerve  of  xho  snKla\ius  is  a  small  rwii:  from  the  trunk  formed  by  the  fifth  and 
M\t.h  oeniv^jil  nen-es.  The  Ut^  ne:xe  of  the  sejratns  magnus.  caUed  posterior 
t>.oraeic.  V':we<\ls  fvv'kni  the  fifth  an.i  s^ixth.  sometimes  al^<^  the  seventh  nerves. 
«r>d  picnics  thr  n.i.hV.o  jj*\^1rne  mufw^le.  The  nerves  of  the  j^ectoral  muscles, 
r>;«nn\l  ar.i*  n»M  1h.^:•nv  ic.  .niv  l^-o  in  number,  interna]  and  external,  pxxxseeding 
Vi'MivvJivf ',\  from  Ihr  inner  an.',  ontrr  v^or^is  of  the  plcxns,  the  outer  supplying  the 
Kn»Mt  jwio-.-al  mns4-*lf .  the  inner  U^;h  it  and  the  lessor  pectoral. 


Aetionft  of  thm  muscles  pussing-  between  the  Trunk  and  Upper  Limb. 
— Gooioderod  with  ref^^r^ooe  to  the  movements  of  the  limb  upon  the  tnink, 
the  apper  pert  of  the  trapexius,  the  levator  Bcapulfe  and  the  rhomboid  mu^scle^ 
kn  eieTston  of  the  shoulder ;  the  lower  part  of  the  trapezius,  the  pectoralis 
XBiDor,  and  the  enbclaTins  are  depreesors  ;  the  ^rmtuf*  magnm)  aB  a  whole  earner 
Unmt^  the  tcnpQlii,  and  the  rhomboidei  draw  it  back  ;  the  latissimuB  dorsi  and 
tonlis  mijor  depreaa  the  humerus  and  carry  it  towards  the  middle  linef  behind 
«ria  hfmt,  acoording  as  the  one  or  other  mui*clc  is  in  action. 
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Fig.  160, 
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ucle  acting  upon  the  spine  of  the  scapula  would  of  itself  depress  that  bona 
[le  it  carriea  it  inwardj»  towards  the  dor»al  pplnes,  bat  acting  in  concert  with 
'  upper  two-thirdfi  of  the  mtiecle)  a  rotation  is  produced  in  the  scapula  round  a 
^.  point,  in  such  a  manner  that  while  the  whole  bone,  and  more  especially 
romion,  is  mieed  and  carried  towarde^  the  dor^  i<pine«,  the  upper  angle  of 
>  is  somewhat  depresiied  and  carried  inwards,  while  the  lower  angle  is 
Fottiwaids  and  elevated. 
ratttr  itntfuli  xfajfttl/r  and  rhomboidei  elevate  the  euperior  angle  and  base 
B^pula,  thus  couD  teracting  the  rotating  action  of  the  trapezius  In  this 
when  the  tnipezitis«  levator,  and  rhomlioid  muscles  act  together,  the 
is  raised  without  rotation,  und  it^  base  la  carrti^  at  the  Siame  time  in- 
\  towards  the  dorsal  spines. 

wnhchirtH*  depreases  the  clariole,  and  liiay  also  act  as  a  support  to  the 

clavicular  articulation. 

ctornli*  mitwr  draws  the  coracoid  process  dofwnwaids  and  forwards,  and 

» throw  the  lower  angle  of  the  Bcaptda  backwards. 

>  0trratH*  mtt^nu*  muscle*  by  withdrawing  the  ba:^  of  the  scapula  from  the 

ilumn,  enables  the  arm  when  raised  from  the  shoulder  to  be  Ftill  farther 

bed,    as   in   the  movement   termed   extension   in   fencing.     It   oomca 

into  action  in  all  movements  of  pushing ;  its  lower  portion  lilcewL^ 

\  with  the  trapezius  in  rotating  the  scapula.     In  forced  Ln^iiration,  the 

\  being  fixed  by  the  muscles  which  attiich  it  to  the  trunk  posteriorly  and 
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saperiorly,  the  lowest  slipe  of  the  serratns  magniu  may  asBiflt  in  dOatiBg  the 
chest  by  raising  and  everting  the  ribs. 

The  latissimvs  dorsi  carries  the  elevated  arm  downwards  and  beckwazds,  rotat- 
ing it  at  the  same  time  inwards,  so  as  to  make  the  palm  look  backwards,  tbna 
accomplishing  snch  a  movement  as  is  made  by  the  arm  in  swimming.  By  poa- 
ing  over  the  angle  of  the  scapula  it  binds  that  part  to  the  trunk,  preventing  iti 
projection  backwards ;  and  by  being  folded  round  the  outer  border  of  thescapnla, 
it  limits  the  projection  outwards  of  the  same  angle  when  the  arm.  is  raised. 

The  2^^<^^ oralis  major  muscle,  while  it  combines  with  the  latiasimus  dozsi  in 
depressing  the  humerus  from  the  raised  position,  opposes  that  muscle  by  drawing 
the  limb  forwards.  It  is  placed  upon  the  stretch  when  the  arms  are  thrown 
backwards,  and  is  most  shortened  when  they  are  folded  across  the  chest  In  the 
remarkable  case  of  Gi-oux,  affected  with  congenital  cleft  sternum,  when  the 
shoulders  were  fixed  backwards,  the  action  of  the  g^reat  pectoral  muscles  tended  te 
separate  the  two  segments  of  the  sternum,  and  increased  the  space  in  which  the 
motions  of  the  heart  could  be  observed  through  the  integuments. 

Considered  as  acting  on  the  trunk  from  the  upper  limb  in  a  fixed  condition, 
these  muscles  all  tend  to  draw  the  trunk  of  the  body  towards  the  limb^  as  in 
climbing,  or  other  like  efforts.  The  latissimus  dorsi  muscles,  if  acting  on  both 
Bides,  carry  the  body  upwards  and  forwards,  as  in  the  use  of  cmtdies.  Hie 
pectorales  and  latissimus  dorsi  are  also  muscles  of  forced  inspiratioin,  faaiding  to 
raise  and  evert  the  ribs,  more  especially  when  the  shoulders  are  fixed  and  tiie 
arms  are  elevated.  The  upper  parts  of  both  tn^zii  acting  on  the  occipital  bone 
aid  in  extending  the  head  on  the  vertebral  column  ;  and  if  one  muscle  only  aota, 
it  aids  in  rotating  the  head. 

MnSOUBS    AKD    FABOUB    OF    THX    8HOX7IJ>SB. 

Fascls. — ^The  deep  fieuicia  binds  together  the  muscles  of  the  shoulder 
with  considerable  firmness,  and  over  the  back  part  of  the  deltoid  and 
infraspinatus  mnscles  assumes  a  tendinous  appearance.  A  strong  and 
somewhat  isolated  portion,  bound  down  to  the  vertebral  and  axillary 
margins  of  the  scapula,  covers  the  infraspinatus  and  teres  minor  muscloi 
as  far  as  they  are  left  uncovered  by  the  deltoid.  On  reaching  the  posterior 
border  of  the  deltoid  muscle,  this  aponeurosis  divides  into  two  layerB, 
of  which  the  deeper  is  continued  beneath  the  deltoid  to  the  dionlder- 
joint,  and  the  more  superficial  forms  the  thin  aponeurotic  coTering  of 
that  muscle,  becoming  more  and  more  slender  as  it  passes  forwards,  and 
is  attached  to  the  lower  border  of  the  spine. 

Muscles. — The  deltoid  muscle  is  of  a  triangular  form  and  coarsely 
fasciculated,  and  extends  from  the  most  prominent  part  of  the  shoulder 
downwards  for  half  the  length  of  the  upper  ai'm.  It  takes  origin  in  an 
extended  line  which  may  be  divided  into  three  portions,  viz.,  an  anterior 
from  the  front  of  the  external  third  of  the  clavicle,  a  middle  from  the 
point  and  outer  edge  of  the  acromion,  and  a  posterior  from  the  lower 
border  of  the  spine  of  the  scapula  as  far  back  as  the  triangular  surface 
at  its  inner  end.  The  fasciculi  from  these  several  parts  converge  as  they 
descend,  and  are  inserted  by  a  strong  thick  tendon  into  the  deltoid  im- 
pression, a  triangular  rough  surface  above  the  middle  of  the  humerus  on 
its  outer  side. 

The  three  parts  composing  the  deltoid  muscle  differ  somewhat  in  the  dispo- 
pition  of  the  muscular  fasciculi  and  the  tendons.  The  anterior  and  posterior  por^ 
tions  are  comjx><(Hi  of  parallel  fasciculi  which,  arising  from  the  clavicle  by  short 
tendinous  fibres,  and  by  longer  ones  from  the  spine  of  the  scapula,  are  inserted 
into  the  outer  surface  of  the  marginal  parts  of  the  inferior  tendon.  In  the  acrth 
mial  portion,  while  some  of  the  muscular  fibres  spring  directly  from  the  bone, 
yet  most  of  them  arise  in  a  pennifoim  manner  from  tiie  sides  of  three  or,  more 


— aii  IrMMiMliQULL  MVSOUtS  OV 
{OrUlBB  Aim  UrPXH  LDUp 

(A.T.)   i 

iJi»  majoFf  its  sterno- 
k  ;  l'(  ittf  darieular  por- 
"  /lU  claviculAT  jtaii 
'  p^rt ;  3,  bioeps 
iendon  o^  insertioD ; 
5 slip;  4,  brachinJis 
,  Its  LtLoer  a^ad  lower  por- 
hesul  of  the  ttioeps ; 
I  liead  of  the  same, 
pm  behind  the  mtermiu- 
toou  Thfi  ezpLuuktion  of 
Iniog  relereneea  will  be 
1^  defcnptioii  ol  fig.  165. 

^^kr  teadinotM  septa, 
^^Kmwariis  into  the 
^^■iie  miiMile.    Them 

fo  esich  other,  are  in- 
a  jtimilflj  nmnner  into 
of  two  or,  more  tre- 
septa  which  paea 
apwaids  and  alter* 
the  upper  septa.  The 
,  from  the  outside  of 
d  fourth  upper  septa 
Into  the  marginal 
main  tendon,  lliere 
wedge-shaped  bundles 
Qbrei,  rising  directly 
on  in  the  intenrals 
;e  penniform  bundles, 
inaerted  into  the  tips 
tendinoos  oepta^  and 
ttpdnging  from  the 
tendinous  septa  ^ 
into  the  hu- 
the  lower  Fepta. 
of  insertion 
iow  upwards  for 
.oe  on  the  deep  surface 

e. 
r. — ^The  anterior  border 
Is  in  contact  with 
•Snajor  below,  but 
it  by  a  small  in- 
e  :  the  cephalic  rein^ 
ill  artery,  lies  between 
mscles.  In  immediate 
Ih  the  d^p  faiirface  is 
liarEa  which  separates 
le  and  the  acromion 
ftioulder  joint  and  the 
pporting*  iL  The  del- 
ft ooTers  the  origins  of 
KracQ-brachialis^ 
ibe  iupraspino- 
md  teres  minor 
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muflolefl,  and  parts  of  the  long  and  outer  heads  of  the  triceps,  as  also  the  oi^ 
cumflez  vessels  and  nerve. 

Varieties. — ^The  deltoid  muscle  is  not  subject  to  great  varietiee.  One  of  tin 
commonest  is  a  greater  degree  of  subdivision  of  its  parts  than  usual.  Another 
is  the  continuation  into  it  of  fibres  from  the  trapezius,  as  in  animals  wanting  tibe 
clavicle.  Occasbnally  the  anterior  part  is  closely  united  in  its  whole  length  wifli 
the  great  pectoral  muscle.  Its  insertion  varies  sometimes  in  extent.  A  remaik- 
able  prolongation  of  its  tendon  on  the  radial  border  of  the  forearm,  as  far  as  the 
insertion  of  the  supinator  longas,  seems  to  repeat  the  tensor  plicaa  alazis  of  the 
bird.    (Macalistcr.) 

The  supraspinatiui  muscle  arises  &om  the  supraspinouB  fossa  of  the 
scapula  to  within  a  short  distance  of  the  neck  of  the  bone,  and  from  aa 
aponeurosis  by  which  it  is  covered.  Its  fibres  converge  beneath  Uie 
acromion  to  a  tendon,  which  adheres  to  the  capsule  of  the  shonlder-jomi 
and  to  the  tendon  of  the  infraspinatus  muscle,  and  is  inserted  into  the 
upj)er  of  the  three  facets  on  the  great  tuberosity  of  the  humerus. 

The  infraspiiiatiis  muscle  is  of  a  triangular  form,  and  occupies  the 
greater  part  of  the  infraspinous  fossa.  It  arises  from  the  &scia  covmog 
it,  ft^m  the  under  surface  of  the  spine,  and  from  the  inner  two-thirds  w 
the  dorsal  surfiice  of  the  scapula  in  the  fossa,  except  those  parts  at  the 
lower  angle  and  along  the  external  border,  to  which  the  teres  muscles  are 
attached.  The  fibres  converge  to  a  tendon,  which,  concealed  at  first 
within  the  substance  of  the  muscle,  is  inserted  into  the  middle  &cet  of 
the  great  tuberosity  of  the  humerus, 

JfeJatioHS.-^The  supraspinatus  muscle  is  covered  by  the  trapexius  and  the  acR>- 
mion  process.    The  suprascapular  nerve  and  vessels  pass  beneath  it. 

The  infraspinatus  muscle  is  bound  down  by  the  aponeurosis  which  snperioily 
and  extemaUy  divides  so  as  to  enclose  the  deltoid  muscle.  It  is  covered  by  the 
deltoid  at  its  upper  and  outer  part,  and  by  the  trapezius  at  its  upper  and  inner 
part,  by  the  latissimus  dorsi  at  its  lower  angle,  and  in  the  intermediate  portion  it 
remains  superficiaL  A  smaU  bursa  is  sometimes  present  between  the  tendon  and 
the  capisule  of  the  shoulder-joint. 

Varit'tuf. — ^The  infraspinatus  muscle  is  sometimes  inseparably  united  with  the 
teres  minor.    The  supraspinatus  is  very  constant  in  its  form  and  attachments 

Tlie  teres  minor  muscle  is  placx^d  alone:  the  outer  border  of  the 
iiifnvspiuatus,  and  is  intimately  conuectcd  with  that  muscle.  It  arises 
frv^m  a  narrow  obliquely  gnxned  surface  on  the  dursum  of  the  scapula 
close  to  the  axillary  lK»rder,  and  from  aponeurotic  septa  between  it  and 
the  infraspinatus  and  teres  major  mi^scles,  and  is  inserted  by  tendon 
into  t!io  inx^aior  iui<rv>sity  of  the  humerus,  immediately  below  the  infra- 
spinatus, and  by  tiv.ihy  fibres  into  the  bone  for  a  short  distance  lower 
down. 

Kif^.t-.^xj, — This  mu?cle  is  panly  covered  behind  by  the  deltoid,  and  in  front 
i$  iu  co:i:»ct  with  the  lor.s:  h- a*.l  of  the  trictpj?,  and  the  capsule  of  the  shoulder- 
ioir.t.  Th<»  dor^si!  soa:/ul^  arttry  pa$s!V$  becweeJX  it  and  the  bone.  At  its  lower 
IvrvUr  is  the  teres  rjLa;or  separaced  in  pcjkrt  by  the  lon^  head  of  the  triceps.  A 
bur^  iii  sonietiuies  found  between  the  teuvkm  and  the  tone, 

Tho  teres  major  ::r:sc!o  arises  frcm*  the  1S,M  oval  surface  on  the 
il  r>i-.iiu  ot  the  s<\ipv/:i  v.:ar  i:s  interior  angle,  slightly  from  the  axillaiy 
Vv  rvUr  v^f  rht*  l\ uJ,  ;.r.vi  th^*.ii  the  s<:rta  Kcwten  is  and  the  teres  minor 
;ii\vl  ir.:r,\sy:va:us  ii:u>^*les.  1:  is  inserted  by  a  da:  tenu'.»n,  about  two 
iucl'.e:?  wule.  iu;o  the  iiiiiir  Ivrucr  et*  the  bicipital  groove  of  the  humeruB, 


id  in  contact  with  the  tendon  of  the  latisgimus  dorsi,  to  whidi 
!rent  for  a  short  spiice.  Close  to  the  insertion,  however,  the 
f  thi^se  muscles  are  eeimrated  by  a  fiinall  bursa.  The  fibres  run 
laUy  in  the  muscle. 
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nion  ptooets  ami  h  piut  of 
of  the  fcapolii,  with  Uje 
Acbf  Imre  been  retzioy<^ 
;  h,  triiLiigular  sur- 
rool  of  the  Bplae  ;  r,  U  close 
iKiriion  of  the  apine ;  ctt 
miy  ;  r^  olecmDOQ  ;  /,  is 
estem^l  oon«Iy]e  and  fae&d 
;  1,  ropraJipLiiatnii ;  2, 
3t  tere»  minor ;  below 
B  iho  triangular  space  ;  4, 
5»  pATt  of  ktisBimiui  doisi; 
II  tbe  mferior  angle  of  the 
on  Ibe  edge  of  the  hnmenia, 
le  tendon  of  the  latiaumus 
ihe  quadrangular  space  ;  (», 
of  the  trioepfl,  paiising 
tlie  lerea  major  and 
iMad;  6%  part  of  the 
htHcm  the  tpifal  groove, 
the  inner  head ;  Q**\ 
bead ;  7,  nnconeuA. 


>BterLorlj  ibis 
at  its  lower  part 
dorsi,  and  at  its 
I  esEom&d  by  the  lon^ 
The  lower 
obliquely  by 
and  the  an- 
'aee  is  oonoealed  in  the 
of  its  extent  by  tbe 
mixflcle.  The  upper 
muwle  forms  the 
f  A  triaa^nlar  space,  of 
'  ndee  are  the  upper 
9  btunenm,  and  the  axil- 
r  of  the  so(^)uia,  covered 
|Khe  ■obecapular  and  be- 
lt teref  minor  muscles ; 
le  is  dlTided  by  the  long' 

Le  triceps  into  an  external «  quadrilateral,  and  im  intemalt  triongnlar 
mt.  Tbrongh  tbe  quadrilateral  9{iace  pase  backwards  the  posterior 
pOBBcla  and  the  circumflex  nerre ;  and  in  the  triangular  Hnbdivigion 
pwrancb  of  the  Fubscapular  artery  pusses  round  the  mar;^  of  the  eca- 
pe  lnfraic[jinoii^  fogtia. 

i. — The  teres  major  muscle  is  sometimes  found  connected  with  tbe 
of  the  latissimnB  dorsi  arising  from  the  pame  x>art  of  tbe  scapula,  A 
this  mui^le  has  abo  been  obeerred  descending  upon  the  fascia  of  the 
IBxtemally, 

nbscapnlftris  muscle  arises  partly  by  muscular  and  partly  by 
'  fibres  frt»m  the  venter  of  the  scapula,  with  the  exception  of 


E  til 


a,  ocromioD  ;  5,  base  of  th<!  acft> 
puk ;  <•,  let) don  of  the  tra^iexios 
Tuuiicie  orer  the  tmogular  tnir^ioe  d 
the  spmo  of  the  Bcapul&;  d,  ek- 
rmnon;  ^,  external  condyle;  1, 
trapezius ;  2,  acromial  part  of 
deltoid  ;  2',  the  ]mrt  of  the  same 
latisck  rising  from  the  spine  oi  iht 

tpula ;  3,  rbomboideod  major ; 
4,  infraspinatus;  6,  teres  tuinor; 
6,  teres  major  ;  7,  latusimu?  dord  ; 
+ ,  Hpfucc  between  the  trapestnt, 
rhoinlmid  and  latiissimtta  mmcki; 
8,  long  hejtd  of  triceps;  8',  it! 
outer  head  ;  8",  its  tendon  :  9, 
anconens  ;  10,  part  of  the  brachialii 
mjt)cu» ;  llj  supinator  locgus  ;  12, 
extensor  carpi  radialis  longior.  Hie 
explanation  of  ilie  remaining  lefef- 
ences  will  be  found  in  Uie  desoriptin  * 
of  fig.  168. 

tbc  neck  and  the  spaces  ooctt- 
pied  by  the  seiratus  magnna, 
but  inclndin^  the  groove  along 
the  asilltin'  border  of  the  bone. 
The   gi-eattT    nnnilier   of  itfll 
filires  miite  into  a  broad  tendon  , 
which  is  iijsurted  into  the  im^  i 
pressioii  on  the  small  tuber»  I 
eity  of  the  hiimerns  ;  some  of 
the  lower  fibres,  however,  are 
directly  inserted  into  the  bone  i 
for  a  short   diatanoe  farther 
down.    Three  or  four  tendi-J 
nous    septa,  attached   to  the  I 
ridges  of  the  sabscapnlar  ^jett^A 
]>ass  outwards  in  the  origin  of 
the  muaole  ;    and  others  are 
pnilonged    inwards  from  the 
tendon  of  insertion. 

BrlatioHjt. — The  tendcm  of  tlio 

subMrnptilam  is  incorporated  with 
the  capsule  of  the  ehoulder- joints 
and  between  its  upper  bonier  and 
poKterior  surface,  and  the  coraooid  I 
process  aud  neck  of  the  scapttJAJ 
ifi  a  bnr^n;  usually  commimioatiiif  | 
with  that  joint.  There  i«  i 
times  auotlier  bursa  intenreniBf 
between,  the  anterior  narface  of 
the  muscle  and  the  npijer  enda  of 
t^e  biocpa  and  coraca-braohialift 
mtudee.  Antenorlj  the  moiole 
is  in  cxmtaotat  itc^  origin  withtiig 
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mtas  magniis,  and  is  covered  at  its  insertion  by  the  ooraco-brachialis  and 
biceps,  while,  in  the  interval  between,  it  forms  part  of  the  posterior  wall  of  the 
axilla.  • 

Varietus. — ^The  varieties  hitherto  observed  in  this  muscle  are  not  considerable. 
A  small  additional  muscle,  of  somewhat  variable  form,  has  been  described  by 
different  authors,  as  passJing"  from  the  upper  part  of  the  axillary  border  of  the 
scapula  to  be  inserted,  at  the  lower  margin  of  the  subscapularis,  into  the  capsu- 
lar ligament,  or  into  the  humerus  near  the  inner  margin  of  the  bicipital  groove, 
the  mh^capuJo-eajufularis  of  MacaUster. 

Nerves  of  the  Shoulder  Muscles.— The  supraspinatus  and  infraspinatus  mus- 
cles receive  their  nerves  from  the  suprascapular  branch  which  proceeds  from  the 
upper  trunk  of  the  brachial  plexus,  and  therefore  from  the  fifth  and  sixth  cervical 
nerves.  The  other  muscles  of  this  group  are  all  supplied  with  nerves  from  the 
posterior  division  of  the  plexus,  as  follows  :  the  deltoid  and  teres  minor  from  the 
circumflex  nerve,  the  sul:^capularis  and  the  teres  major  from  the  upper  and  lower 
subscapular  nerves. 

Actions  of  the  Shoulder  Muscles.— The  deltoid  muscle  raises  the  arm  from 
the  side  as  far  as  the  structure  of  the  shoulder- joint  permits,  viz.,  till  it  is  at  right 
angles  with  the  trunk.  Farther  elevation  of  the  upper  limb  is  effected  chiefly  by 
the  serratiis  magnus  and  trapezius ;  and  it  may  be  remarked  that  the  insertion  of 
the  latter  muscle  corresponds  almost  exactly  in  extent  to  the  origin  of  the  del- 
toid, so  that  the  two  muscles  may  be  considered  continuous  in  structure  as  well  as 
in  action.  The  anterior  fibres  of  the  deltoid  combine  with  the  pectoralis  major  to 
draw  the  humerus  forwards  ;  the  posterior  assist  in  drawing  it  backwards.  The 
sapra^inatus,  infraspinatus  and  subscapularis  muscles  being  placed  more  closely 
round  the  joint,  when  acting  in  concert  with  the  deltoid,  probably  give  steadiness 
and  precision,  while  the  deltoid  gives  the  main  elevating  force  to  the  movement. 
The  gupraspinatus  simply  abducts  :the  infragpijiatug  and  subscapularis  carry  the 
arm  back^uds  or  forwards  when  it  is  raised,  and  rotate  it  outwards  or  inwards 
when  hanging  by  the  side.  The  teres  major  rotates  the  raised  liumerus  inwards, 
the  teres  minor  outwards :  acting  together,  they  assist  in  depressing  the  arm.  The 
deltoid  muscle  superficially,  and  the  supra-  and  infraspinatus  muscles,  the  teres 
minor  and  subscapularis,  more  deeply,  afford  important  protection  to  the  shoulder- 
joint,  and  l^  their  tension  prevent  displacement  of  the  head  of  the  humerus. 

ICUSOUBB    AND    7A80LB    OF    THS    UPPER   ARlf. 

Fascls. — ^The  aponenrosis  of  the  arm  is  composed  chiefly  of  trans- 
verse fibres,  held  together  by  others  having  an  oblique  or  longitudinal 
direction  ;  it  is  thin  over  the  biceps  muscle,  stronger  where  it  covers 
the  triceps,  and  particularly  dense  as  it  approaches  the  outer  and  inner 
condyles  of  the  humerus.  It  is  pierced  on  the  inner  side  of  the  limb  by 
the  ba^c  vein,  close  below  the  middle  of  the  arm.  It  is  attached  to 
the  condyles  and  supracondylar  ridges  of  the  humerus  by  the  two 
processes  next  to  be  described. 

The  external  and  internal  intermuscular  septa  are  two  fibrous 
partitions  which  bind  the  aponeurosis  of  the  arm  to  the  humerus,  and 
with  which  the  neighbouring  muscles  of  the  arm  are  intimately  con- 
nected. The  external  intermuscular  septum  extends  upwards  from  the 
outer  condyle  along  the  outer  supracondylar  ridge  to  the  insertion 
of  the  deltoid,  from  which  it  receives  tendinous  fibres.  It  is  pierced 
fix)m  behind  forwards  by  the  musculo-spiral  nerve  and  superior  pro- 
fonda  artery.  The  internal  septum,  much  stronger,  extends  along  the 
ridge  firom  the  inner  condyle  to  the  insertion  of  the  coraco-brachialis 
muscle.  It  is  pierced  near  the  elbow,  from  before  backwards,  by  the 
anastomotic  branch  of  the  brachial  artery. 
At  the  level  of  the  elbow  the  aponeurosis  is  closely  united  to  the  peri- 


208  MUSCLES   OP   THE   XJPPEK  LIMB. 

ostenm  covering  the  subcataneoos  parts  of  the  bones,  viz.,  the  oondjki 
of  the  hamerus  and  the  olecranon  process  of  the  idna ;  and  it  a 
strengthened  in  front  and  behind  by  tendinous  fibres  sent  from  tb 
biceps  and  triceps  muscles. 

Muscles. — The  coraco-brachialls  muscle,  elongated  in  form,  arisei 
from  the  tip  of  the  coracoid  process  of  the  scapula,  between  the  pecto- 
ral is  minor  and  the  short  head  of  the  biceps,  with  which  latter  it  is  for 
some  distance  conjoined  in  a  common  tendon.  The  lower  end  of  the 
mu^le  is  inserted  into  the  inner  border  of  the  humerus  near  its  middle^ 
on  a  linear  impression  of  from  one  to  two  inches  in  length,  between  the 
origins  of  the  triceps  and  the  brachialis  anticus.  Higher  up  some  of  iti 
fibres  are  frequently  inserted  into  a  fibrous  band  which  is  prolonged  i^ 
wards,  forming  an  arch  over  the  latissimus  dorsi  and  teres  major  tendoiu^ 
to  be  attached  to  the  humerus  close  below  the  small  tuberosity. 

RelatioTtJf. — This  mnscle  is  nsnaUy  pierced  by  the  muscalo^ataneons  nenre ;  ifei 
oater  border  is  in  contact  with  the  biceps  mnscle,  and  its  inner  with  the  btaddil 
artery,  by  which  it  is  crossed  obliquely  near  its  insertion.  It  lies  in  front  of  tibe 
tendons  of  the  sabscapnlaris,  latissimos  dorsi,  and  teres  major,  and  is  ooTeced  ii. 
great  part  by  the  deltoid  and  pectoralis  major  muscles. 

Varieties. — ^This  muscle  has  been  shown  by  various  authors  to  be  sabjecst  to  ocn- 
siderable  varieties,  which  seem  to  indicate,  according  to  Wood,  that  it  oonfliite 
typically  of  three  parts  ;  viz.,  1,  a  superior  short  one  rising  from  the  coraooid  pnh 
cess,  or  near  it,  and  running  over  the  subscapularis  muscle,  to  be  inserted  oloie 
below  the  small  tuberosity  of  the  humerus  ;  2,  a  middle  part  corresponding  moft 
nearly  to  that  usuaUy  described  in  human  anatomy,  of  intermediate  size,  and  plaoed 
between  the  first  and  third  ;  3,  an  inferior  part,  which  is  the  longest  and  moit 
superficiaUy  placed,  and  descends  to  the  inner  condyle,  or  near  it,  and  in  many 
instances  is  inserted  into  a  supracondylar  process.  The  middle  division  of  the 
muscle  is  most  constant  in  man ;  but  is  generally  accompanied  by  a  part  of  tha 
third  ;  the  musculo-cutaneous  nerve  passing  between  them.  The  first  and  third 
constitute  the  most  marked  varieties  in  man,  and  aU  three  are  found  in  various 
forms  and  degrees  of  development  in  different  animals.  The  internal  brachial 
ligament  of  Struthers  is  a  fibrous  band  connected  with  the  inferior  part  of  this 
muscle.    (Wood,  Joum.  Anat.  i.  45.) 

The  biceps  flexor  cnbiti  nmscle  has  two  heads  of  origin :  one  of 
these,  the  internal  or  short  head,  arises  conjointly  with  the  coraeo- 
brachialis  from  the  coracoid  process  of  the  scapula  by  a  tendon  which  ift 
soon  continued  into  muscle  ;  the  other,  the  Jong  head,  arises  from  the 
scapula  at  the  upper  end  of  the  glenoid  cavity,  within  the  capsule  of  the 
shoulder-joint,  by  a  rounded  tendon  which  is  continuous  on  each  side 
with  the  glenoid  ligament ;  and  this  tendon,  passing  over  the  head  of 
the  humerus,  leaves  the  joint  by  the  bicipital  groove,  gradually  enlargin| 
into  the  fleshy  head  as  it  descends.    The  two  muscular  heads  meet,  and 
becoming  closely  applied  together  form  an  elongated  and  thick  bell^> 
occupying  the  middle  and  lower  part  of  the  arm :  a  little  above  the  bend 
of  the  elbow,  the  muscle  suddenly  becomes  narrower,  and  is  continued 
into  the  thick  tendon  of  insertion.     This  tendon,  slightly  twisted  upon 
itself  as  it  descends,  is  inserted  into  the  rough  posterior  jwrtion  of  the 
tuberosity  of  the  radius,  gliding  on  the  anterior  smooth  surface  of  that 
.process  by  the  intervention  of  a  synovial  bursa.    From  the  inner  side  of 
the  lower  part  of  the  muscle  and  tendon  a  strong  flat  aponeurotic  band, 
called  the  semilimar  fascia,  passes  downwards  and  inwards,  and  becomes 
blended  with  the  deep  fascia  of  the  forearm  over  the  muscles  arising  frm 
ihe  internal  condyle. 
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r  Ikalf  of  tlie  d&ficle;  f, 
KMn;  rf,  upper,  md  e, 
solar  wptcm  at  the  upper 
qglesci  the  scapula  on  its 
£ue  to  which  the  aemtoi 
;  /,  gnat  tabe- 
■or^ce  of  the  horoenia 
idpital  groove  ;  k,  oater 
'  eoiidjle  ;  1,  eat  coracoid 
.^,  Cttt  glenoid  tendon  of 
ftotcle  ;  2,  doohle  tendon 
•f  the  pectonUifi  nmjor, 
a  pTokiigation  is  seen 
I  to  the  capcule  of  the 
1^  Insertion  of  the  deltoid ; 
ftchialis ;  5,  imbm^paUiris ; 
the  em&U  tube- 
;  6\  its  insep- 

the  hitlBEimtis 

of  the  bitia«imiii  dom  ; 

nferior  angle  of  the 

i<m  of  the  tendoB, 

d  the  teree  mtkjor, 

higher  than  that 

'  tialis   antictu ; 

trioepe,  at  the 

in  the  ioterral  be- 

major  and  eubscapn- 

9^,   inner  head;  10, 

at    digttomm  ;     11, 

ion  of  the  biceps. 

1  tli€  enplnator  longns 
nr  teieiiiiiiflclefl,  and  the 
or   eemilunar 
the 
Eld  median  nenre* 
I  bleeps  iB  one  of 
mnaclea  in  the 
nest  variety  ia 
a  third  bead 
from  the  humeind 

MBlo«e  oonnection  with  the  braohialiB  anticuB  and  the  insertion  of 
and  id  inserted  into  the  ooracoid  portion  of  the  loiiecle 
fjascia :   thi^  head  lies  gtmeiallj  cm  the  outer  aide  of  the 
bnt  ha»  sometimes  been  fonnd  covering  the  vessels.    Leas  fre- 
titicmal  head  springs  from  the  outer  side  of  the  humeroSf  from  the 
ve,  or  from  the  gneat  tubeirositj.    In  rarer  caj^«  two  snpplementaiy 
prea«ent,  arising  from  different  parts  of  the  hnmeni^.    Occasion  ally  a 
L  off  from  the  Inner  border  of  the  mnscle  to  the  Internal  inter- 
a,  or  to  the  internal  condyle,  passing  over  the  brachial  artery ; 
i  been  seen  passing  to  the  pronator  teres  and  to  the  brachialis 
:  a  few  cases  absence  of  the  long  head  bos  been  observed  ;  in  othen 
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this  head  has  been  found  to  be  attached  in  the  bicipital  groove,  not  exteoiidinf  to 
the  scapula. 

The  bracMalia  anticiis  muscle  arises  from  the  lower  half  of  Om 
front  of  the  humerus  and  from  the  intermuscular  septa  of  the  arm.  At 
the  upper  part  of  its  origin  it  embraces  the  insertion  of  the  deltoid  hj 
two  angular  fleshy  processes ;  it  extends  downwards  to  the  capBuIeof  the 
•elbow-joint,  and  inwards  to  the  internal  supracondylar  ri(^  and  ths 
intermuscular  septum  in  its  whole  extent ;  on  its  outer  side  it  ii 
separated  from  the  intermuscular  septum  in  the  greater  part  of  itsloigft 
by  the  supinator  longus  and  extensor  carpi  nuiialis  longior,  and  onlf 
arises  from  it  for  a  short  distance  at  its  upper  end.  It  is  closely  adheient 
to  the  anterior  ligament  of  the  elbow-joint,  and  terminates  below  in  a 
thick  mass  which  is  inserted  into  the  rough  triangular  sorfiBtoe  on  the 
front  of  the  coronoid  process  of  the  ulna. 

Belations. — ^This  muscle  lies  immediatelj  behind  and  projects  on  each  side  of  the 
biceps.  It  supports  the  brachial  vessels  and  median  nerve.  On  the  outer  aida  tiw 
musculo-spiral  nerve  lies  upon  it,  under  cover  of  the  supinator  longna. 

I  arictivs, — ^This  muscle  is  subject  to  considerable  variation.  The  most  frwjoeit 
of  these  consist  in  its  subdivision  into  two  or  sometimes  more  parts ;  its  miioa 
with  neighbouring  muscles,  such  as  supinator  longus,  pronator  teres  or  bio^ ; 
insertion  of  a  slip  from  it  into  the  semilunar  fascia ;  and  occasionaTly  into  tka 
radius. 

The  triceps  extensor  cubiti  (figs.  162,  163)  occupies  the  whole 
posterior  brachial  region.  The  muscle  consists  of  three  separate  portiani 
or  heads,  which  are  united  below  in  a  common  tendon  occupying  the 
posterior  surface  of  the  mass  from  the  middle  of  the  arm  to  tiie  dbow, 
where  it  terminates  by  being  inserted  into  the  olecranon  process  of  the 
ulna.  The  middle  or  lon^  hmd  arises  from  the  rough  triangular  impreB- 
sion  on  the  lower  part  of  the  neck,  and  the  adjacent  portion  of  the 
axillary  border  of  the  scapula,  by  a  tendon  which  spreads  over  die 
surface  of  the  muscular  structure  proceeding  from  it.  This  head  forms 
the  middle  and  superficial  part  of  the  muscle,  and  its  fibres  end  on  the 
inner  margin  of  the  common  tendon.  The  external  head  takes  origin 
by  tendinous  and  fleshy  fibres  from  the  upper  and  outer  part  of  the 
posterior  surfiice  of  the  humerus,  extending  from  the  insertion  of  the 
teres  minor  downwards  as  low  as  the  spiral  groove,  and  from  aa 
aponeui-otic  arch  formed  by  the  external  intermuscular  septum  as  it 
crosses  the  upiK-r  part  of  the  groove  :  its  fibres,  which  are  comparativdy 
short,  dosoend  obliquely  to  be  inserted  into  the  upper  end  and  outer 
bonhr  of  the  teiulun.  The  internal  or  deep  head,  the  shortest  of  the 
three,  arises  from  the  whole  extent  of  the  posterior  surface  of  the 
humerus  Mow  the  spiral  groove,  on  the  inner  aspect  of  the  arm  reaching 
by  a  poiutal  process  as  high  as  the  insertion  of  the  teres  major ;  it  abo 
rises  from  the  internal  iutermuscular  septum  in  all  its  length,  and  from 
the  inferior  portion  of  the  external  septum.  Some  of  its  lower  fibres  are 
inserted  immediately  into  the  olecranon,  but  the  greater  part  of  them 
join  the  deep  surtaoe  of  the  tvmmon  tendon.  Xo  muscular  fibres  arise 
fnmi  the  spiral  groyne  itself.  The  insertion  of  the  common  tendon  takes 
place  into  the  p  sterior  part  of  the  upper  surface  of  the  olecranon,  a  small 
bursii  intervvuinir  Ivtwoen  it  and  the  fore  part  of  the  surface  ;  from  its 
outer  side  als<>  a  c-msiderable  band  is  prok^nired  downwards  over  the 
anconeus,  Kendinsr  with  the  fascia,  in  which  the  fibres  can  be  followed 
to  the  posieri*.'r  bonier  of  the  ulna. 


TKICEPS   EXTENSOR   AND   ANCONEUS   MUSCLES.  211 

JfelatioMJt. — ^The  long  head  of  the  trioeps  lies  between  the  two  teres  muscles 
mbore,  and  is  closely  connected  to  the  capsole  of  the  shoulder-joint.  The  musculo- 
spiral  nenre  and  the  saperior  profunda  artery  are  deeply  imbedded  in  the  muscle, 
and  in  the  spiral  groove  pass  between  the  inner  and  outer  heads. 

Varieties, — The  most  frequent  varieties  of  the  triceps  muscle  are  the  following, 
Tiz. : — 1,  an  additional  or  fourth  head  arising  from  the  inner  part  of  the  humerus, 
above  or  near  the  inner  head ;  and  2,  a  slip  of  connection  between  the  triceps 
and  the  latiseimus  dorsi,  corresponding  with  the  dorgo-epi  trochlear  is  ot  accessories 
trieijHtis  which  is  common  among  quadrumana,  and  exists  in  many  other  mam- 
mals The  epitrocKUihaneaneus  of  Wenzel  Gruber  is  a  small  muscle  frequently 
pretent,  rising  from  the  back  of  the  inner  condyle,  and  inserted  into  the  olecranon  : 
it  ties  over  the  ulnar  nerve. 

Smbaneoneus, — On  removing  the  triceps  from  the  lower  part  of  the  humerus,  a  few 
nnuciilar  fibres  are  sometimes  found  passing  from  that  part  of  the  bone  to  the 
^apeole  of  the  elbow-joint.  These  fibres,  which  are  analogous  to  the  subcrureus 
in  the  lower  limb,  have  been  described  as  distinct  from  the  triceps  under  the 
same  sobanconeua. 

The  aaeoiieiui  mnscle,  althongli  placed  chieflj  below  the  elbow  and 
in  Uie  forearm,  is  intimately  connectea  with  the  triceps,  and  may  be  most 
•i^Hopriately  associated  in  description  with  that  muscle.  It  arises  by 
s  naiTow  tendon  from  a  slight  impression  on  the  posterior  surface  of  the 
external  condyle  of  the  hmneros.  From  this  the  fibres  diverge,  the 
ni^)er  being  transverse,  the  rest  passing  downwards  with  increasing 
d^iees  of  obliquity,  and  are  inserted  into  the  olecranon  on  its  radial 
aspect,  and  into  the  adjacent  impression  on  the  upper  third  of  the  shaft 
of  the  nina.  Its  superior  fibres  are  parallel  to  tne  lowest  fibres  of  the 
internal  head  of  the  triceps,  and  are  generally  continuous  with  them. 

RdsLtians, — ^This  muscle  is  subcutaneous  in  its  whole  extent.  Its  deep  surface 
is  in  contact  with  the  supinator  brevis  and  the  external  lateral  ligament  of  the 
eDxyw-jointb 

Vmrieties, — ^The  anconeus  varies  chiefly  in  being  more  or  less  united  to  the 
tricepa  or  the  extensor  carpi  ulnaris. 

Vervea  of  the  Brachial  Kosclea. — ^The  three  anterior  flexor  muscles  are  all 
supplied  from  the  musculo-cutaneons  nerve  :  the  brachialis  anticus,  however, 
leodves  also  a  small  twig  from  the  musculo-spiral  nerve.  The  triceps  and 
anooneoB  receive  their  nerves  entirely  from  the  musculo-spiral. 

Aetioiis. — ^The  biceps  muscle  raises  the  arm  at  the  Bhoulder  and  flexes  the 
^bow-joint ;  the  short  head  of  the  biceps  draws  the  arm  inwards  as  well  as  up- 
waida,  ae  does  also  the  coraco-hrachidlis.  If  the  biceps  be  called  into  action 
when  the  hand  is  in  pronation,  its  first  effect,  from  its  insertion  into  the  back 
part  of  the  tuberosity  of  the  radius,  is  to  produce  supination  of  the  forearm.  The 
bioepe  also  makes  tense  the  fil^cia  of  the  forearm.  The  hraehialis  anticus  is  a 
om^  flexor  of  the  elbow.  The  external  and  internal  heads  of  the  triceps  and 
the  anconcMS  are  simple  extensors  of  the  elbow-joint ;  the  long  head,  while  it 
aaaiati  in  extending  the  elbow,  fdso  tends  to  depress  the  arm  on  the  scapula. 

ICnSOIiES    AND    FASOUB    OF    THB    FORBABM. 

Fascls. — The  superficial  fiEUKda  of  the  fiyrearm  is  most  distinct 
opposite  the  bend  of  the  elbow,  where  the  superficial  veins  contained 
l)etween  its  laminse  are  numerous  and  large.  In  the  palm  of  the  hand, 
on  the  contrary,  the  subcutaneous  tissue  forms  a  firm  connecting 
medimn  between  the  skin  and  a  strong  aponeurosis  named  the  palmar 
fiascia ;  it  consists  of  a  network  of  fibres  passing  between  those  two 
structures,  dividing  the  subcutaneous  fat  into  small  granular  masses^ 
and  preventing  the  skin  from  shifting  to  any  considerable  extent 
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The  aponeurosis  of  the  forearm,  like  that  of  the  arm,  is  oompofled 
principally  of  transverse  fibres,  strengthened,  however,  by  longitndiitti 
and  oblique  fibres  descending  from  the  condyles  of  the  hnmerns,  from 
the  olecranon,  from  the  semilunar  fascia  of  the  biceps  and  from  the 
tendon  of  the  triceps.  It  is  attached  along  the  subcntaneons  maigin  of 
the  ulna,  and  may  be  conveniently  divided  into  an  anterior  and  a  posteikr 
part. 

The  anterior  part  of  the  aponeurosis  of  the  forearm  is  much  weaker 
than  the  membrane  on  the  posterior  aspect  of  the  limb.  It  is  continned 
below  into  the  anterior  annular  ligament  of  the  wrist.  Over  die  hoOov 
immediately  below  the  bend  of  the  elbow,  it  presents  a  small  oval  apertm 
for  the  transmission  of  a  short  communicating  branch  between  the  super- 
ficial and  the  deep  veins  of  the  forearm.  It  increases  in  density  towsidi 
the  hand  ;  and  a  little  above  the  wrist  affords  a  sheath  to  the  tendon  of 
the  long  palmar  muscle,  which  passes  over  the  annular  ligament  to  \» 
inserted  into  the  narrow  end  of  the  palmar  &scia.  Sever^  white  lines 
seen  on  the  surface  of  the  fascia  near  the  elbow  mark  the  position  of  the 
septa  between  the  origins  of  the  muscles  descending  from  the  inner 
condyle,  which  are  continuous  with  it,  and  which,  together  with  tbe 
adjacent  portions  of  the  fascia,  give  origin  to  the  muscular  fihes. 
Between  tne  superficial  and  the  deep  flexor  muscles,  another  layer  of 
fascia  is  stretched  from  side  to  side ;  it  is  stronger  below  than  above, 
where  it  generally  consists  of  little  more  than  thin  connective  tissue. 

The  anterior  annular  ligament  of  the  carpus,  previously  described  ai 
p.  161,  is  continuous  at  its  upper  margin  with  the  fascia  of  the  fbieaim 
and  receives  some  fibres  from  tne  tendon  of  the  flexor  carpi  ulnaris  :  the 
anterior  surface  and  lower  margin  arc  connected  with  the  palmar  fiisda, 
and  give  origin  in  part  to  most  of  the  short  muscles  of  the  thumb  and 
little  finger.  This  structure  may  be  considered  in  some  measnie  as  a 
deep  thickened  portion  of  the  fascia  of  the  wrist. 

The  posterior  portion  of  the  aponeurosis  of  the  forearm,  much  thicker 
than  the  anterior,  is  intimately  connected  with  the  strong  septa  between 
the  several  superficial  muscles,  and  sends  off  transversely  a  thin  mem- 
brane to  separate  the  superficial  from  the  deeper  group  of  muscles. 
Approaching  the  back  <5f  the  wrist,  the  transverse  fibres  increase  in 
number  and  strength,  and  these,  being  stretched  somewhat  obliquely  from 
the  outer  margin  of  the  radius  on  one  side  to  the  pyramidal  and  pisiform 
bones  and  the  palmar  fascia  on  the  other,  constitute  the  posterior  annular 
ligament  of  the  carpus.    This  structure  is  attached  not  only  to  the 
points  now  indicatea,  but  is  likewise  connected  to  the  several  longitn- 
dinal  ridges  on  the  posterior  surface  of  the  radius,  and  thus  converts 
the  intermediate  grooves  into  fibro-osseous  canals  which  lodge  the  tendons 
of  the  extensor  muscles.    There  are  six  separate  spaces  so  enclosed, 
and.  each  is  lined  by  a  distinct  synovial  sac.    The  outermost  space 
corresponds  with  the  groove  on  the  outer  side  of  the  radius,  and  gives 
passage  to  the  extensores  ossis  metacarpi  and  primi  intemodii  pollids ; 
the  next  three,  placed  on  the  back  of  the  radius,  give  passage  respectively 
to  the  two  radial  carpal  extensors,  the  extensor  secundi  intemodii  . 
pollicis,  and  the  common  extensor  of  the  fingers,  with   the  extensor 
mdicis  accompanying  it ;  between  the  radius  and  ulna  is  the  compart- 
ment for  the  extensor  minimi  digiti ;  and  corresponding  to  the  groove 
on  the  back  of  the  ulna  is  that  for  the  extensor  carpi  ulnaris. 
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eight  mnscleB  on  the  front  and  inner  part  of  the  forearm  are 
1  in  two  sets,  five  being  superficial,  tne  others  more  deeply 

SUPERFICIAL  LAYEB  of  moscles  Comprehends  the  pronator  radii 
exor  carpi  radialis,  palmaris  longos,  flexor  carpi  nlnaris,  and  flexor 
B  digitorom.  These  five  muscles  are  intimately  united  at  their 
from  the  inner  condyle,  being  attached  to  this  by  a  common 
which  gives  fibres  to  each,  and  also  sends  septa  between  them. 
pronator  radii  teros  muscle,  the  most  external  of  the  group, 
J  two  distinct  heads  ;  one,  large  and  superficial,  is  derived  from 
per  part  of  the  inner  condyle  of  the  humerus,  and  from  the 
1  tendon  above  mentioned  ;  also  from  the  fascia  and  the  inter- 
y*  septum  on  its  inner  side.  The  second  head,  a  thin  fesciculus 
placed,  comes  from  the  inner  margin  of  thecoronoid  process,  and 
le  other  at  an  acute  angle.  The  fleshy  belly  thus  formed  proceeds 
is  and  downwards,  and  ends  in  a  flat  tendon  which  turns  over 
ins,  and  is  inserted  into  a  rough  impression  at  the  middle  of  the 
ii&ce  of  that  bone. 

mu, — ^The  pronator  teres  is  placed  saperfidaUy  in  the  greater  part  of  its 
but  towards  its  insertion  it  is  crossed  by  the  radial  artery  and  nerve,  and 
nator  longos  mnscle.  The  ulnar  border  is  in  contact  with  the  flexor 
lialis  and  flexor  sublimis  digitomm  :  the  radial  border  forms  the  inner 
f  of  the  angular  space  at  the  bend  of  the  arm,  in  which  are  placed  the 
vessels,  the  median  nerve,  and  the  tendon  of  the  biceps  muscle.  The 
'  teres  lies  over  the  brachialis  anticus  and  the  radial  origin  of  the  flexor 
digitomm  ;  the  ulnar  artery  passes  behind  the  whole  muscle,  and  the 
nerve  between  its  two  heads. 

Kest. — ^The  coronoid  head  is  sometimes  absent.  In  other  cases  the  muscle 
Dged  further  than  usual  by  a  slip  rising  from  the  intermuscular 
above  the  inner  condyle  of  the  humerus,  or  from  the  supracondylar 
wlien  that  is  present.  This  peculiarity  is  sometimes  associated  witii  a 
a  tJie  direction  of  the  brachial  artery.  An  additional  head  of  origin  from 
IS  or  from  the  brachialis  anticus  has  also  been  observed. 

Bitzor  carpi  radialis  muscle  arises  from  the  inner  condyle  by 
imon  tendon,  from  the  fascia  of  the  forearm,  and  from  the  inter- 
ir  septa  placed  between  it  and  the  pronator  teres  on  one  side,  the 
8  longus  on  the  other,  and  the  flexor  sublimis  posteriorly.  The 
hres  end  a  little  below  the  middle  of  the  forearm  in  a  flat  tendon, 
iccnpies  a  special  compartment  in  the  outer  part  of  the  anterior 
ligament  of  the  wrist,  and  running  through  a  groove  in  the 
im,  to  which  it  is  bound  by  a  thin  fibrous  sheath  lined  by  a 
I  membrane,  is  inserted  into  the  base  of  the  second  metacarpal 
amall  slip  being  generally  sent  to  the  base  of  the  third. 

amt. —  The  muscle  lies  immediately  under  the  fascia  until  its  tendon 
leath  the  annular  ligament.  In  the  lower  half  of  the  forexirm  the  radial 
placed  to  the  outer  side  of  the  tendon. 

!t^». — At  its  origin  this  muscle  has  been  observed  receiving  an  additional 
I  the  tendon  of  the  biceps,  the  semilunar  fascia,  the  coronoid  process  of 
,  or  the  oblique  line  of  the  radius.  Its  insertion  is  subject  to  frequent 
,  taking  place  partly  into  the  annular  ligament,  the  tn^)ezium,  or  into 
th  metacarpal  bone  as  well  as  the  second  and  third. 
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The  palmajfiE  longtiB*  the  smallest  muscle  of  this  ^oup,  is  placed 
between  tlie  ttexorea  carpi  radialis  and  ulnaris,  resting  on  the  flexor  gub 
limis :  it  arises  I'roni  the  inner  condyle,  the  faacia  and  the  intermuscujar 
septa,  formijig  a  small  musctilar  helly,  which  soon  ends  in  a  long  sleDder  J 
tendon,  inserted  hi  to  the  pahnar  fascia  near  the  middle  of  the  wrist,  and  J 
Bomethnes  sending  a  ahp  to  the  short  mnselcs  of  the  thnmb. 

Fig,  165,  Fig,   1(J5. — Sui-erpicul    jicsjCLEg    op    tub    Fomtx 

AJSD   ni.NPf  SSKN    FKOM   THE  FJtOlfT.       (A^  T.)     f 

3,  Lio^ps  ;  3",  ite  tendon  cf  insei-tlon  ;  3"^  itsn^aoM* 
rotic  rHp  ;  l|  bracbkUB  anticofi  ;  4",  its  inner  ojid  kms 
portion  ;  5',  inner  head  of  the  tric«]j« ;  6,  fiTDttitor 
radii  icres  ;  7,  flexor  c&rpi  mdialiji ;  S,  polm&ris  I^n^gni^ 
prtssiiig  at  S'  into  tke  palmar  aponeuroftiB ;  9,  flexor  <irjL  < 
uloariii;  10,  10»  anpinator  longna ;  betiieea  10  and  3|  ( 
+  t  siipiuatur  lirevis ;  11,  extensor  oeais  luc* 
pollici.^ ;  12,  cxttusor  pHmi  intcrnudii  ;  13,  lower  | 
of  tbe  IJcxor  suliliiniB  iligitomin  ;  14»  flexor  longVApdl'' 
Vmii ;  16 f  smftU  port  of  tUe  flexor  profundus  digitonun ; 
16,  iJ^almaris  brfivi^,  lying  on  the  m uncles  of  tlf  liili> 
^ger  ;  17,  abductor  pollicia. 

Varif'tle^, — This  is  probably  the   most 
muacle  in  the  body.    It  id  wanting  to  the  extent 
nbout  ten  |i€r  cent,  of  the  bodies  examinecL    It 
Bubjecfc  to  many  variations  of  fonn  ;  r .^.,  the 
fibrea  may  occupy  the  middle  of  the  muscle,  whi< 
then  commences  and  end^  by  an  elongated  tendon  j 
or  the  moficnlar  struotnie  may  be  placed  to^ 
the  lower  end,  the  npper  part  bein^  tendinous : 
.a        the   whole   mnscle'  may   be   reduced   to    a   m<  . 
tendinous  band.    It  is  sometimea  represeated  by  i 
elip  from  the  flexor  carpi  ulnans  or  flexor  mx\ 
ij  digit-onim.    Occasionally  there  are  two  long 

■  mnscle^t  Cfne  having  the  ordinary  shape,  while 

other  has  one  of  the  forms  above  referred  to. 
additional  origin  haa  been  seen  from  the 
prooesd,  or  from  the  radios.    Among  the 
j'i^  that  have  l^een  observed  in  its  mode  of 

are  :  insertion,  partial  or  complete » into  tJie  fi 
of  the  forearm,  into  the  tendon  of  the  flexor 
ulnaris  and  the  piriform  bone,  into  the 
and  into  the  muBcles  of  the  little  finger. 

The  fiexor  cairpi  nlnaxis^  the  innermo 
muscle  of  the  snperficial  ^ronp,  arisen  by  t^ 
heads,  the  one  of  which  forais  the  hindmo 
part  of  the  common  tendon  from  the 
condyle  of  the  luunerus,  the  other  is  ati 
to  the  inner  side  of  the  olecranon,  and  to  i 
posterior  border  of  the  ulna  for  two  thirds  < 
its  leng^th,  by  an  aponeurosis  which  is  insepar-i 
ably  connected  with  the  investing  a|>oneurosis  of  the  limb.  The  moscularl 
fibres,  passing  downwards  and  forwards  from  this  long  line  of  origia 
terminate  in  a  tendon  which  descentls  along  the  anterior  margin  of  i ' 
muscle,  and  is  ioserted  into  tlie  pisiform  bone  :  this  tendon  is  prolonged^] 
by  means  of  hgamentoug  stractnrcs,  to  the  fifth  metacarpal  and  unciform  1 
bonieBy  as  well  as  to  the  annular  ti^ament. 
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Mtlation9. — ^Thia  muecle  reste  on  the  flexor  profundus  digitorum.  The  ulnar 
nerve  and  the  posterior  ulnar  recurrent  artery  pass  between  the  two  heads  of 
origin  and  the  nerve  is  then  covered  by  the  muscle  as  far  as  the  wrist,  as  is  also 
the  nlnar  artery  below  the  middle  of  the  forearm. 

The  flexor  mbliinis  digitorum  or  flexor  perforatns,  the  super- 
ficial flexor  of  the  fingers,  is  a  broad  flat  muscle  placed  behind  the  t>re- 
ceding  muscles.  It  arises  from  the  inner  condyle  by  the  common  tendon,, 
and  the  fibrous  septa  common  to  it  and  the  other  muscles ;  from  the 
internal  lateral  ligament ;  from  the  inner  margin  of  the  coronoid  process ; 
and  by  a  thin  flat  portion  from  the  oblique  line  and  part  of  the  anterior 
border  of  the  radius.  It  is  divided  inferiorly  into  four  parts,  ending  in 
as  many  tendons,  which  pass  to  be  inserted  into  the  second  phalanx  of 
each  of  the  four  inner  digits.  These  tendons  pass  under  the  annular 
ligament  of  the  wrist  in  pairs  ;  the  anterior  pair  consisting  of  those  for 
the  middle  and  ring  fingers,  the  posterior  of  those  for  the  index  and  little 
fingers.    That  for  the  little  finger  is  much  smaller  than  the  others. 

In  the  pahn  of  the  hand  the  tendons  diverge,  and  each,  accom- 
panied by  a  tendon  of  the  flexor  profundus,  enters  a  fibrous  sheath 
which  binds  both  tendons  down  to  the  palmar  surface  of  the  phalanges. 
Opposite  the  first  phalanx  the  tendon  of  the  flexor  sublimis  divides  into 
two  parts,  which  fold  closely  round  the  tendon  of  the  deep  flexor,  and 
are  remiited  by  their  margins  behind  it :  the  two  portions  of  the  tendon 
thereafter  separating,  pass  to  be  inserted  one  on  each  side  into  a  ridge 
at  the  middle  of  the  lateral  border  of  the  second  phalanx. 

MdatiimB. — ^In  the  forearm  the  flexor  sublimis  is  for  the  most  part  concealed 
by  the  pfonator  teres,  flexor  carpi  radialis  and  palmaris  longus ;  but  between  the 
last  mDade  and  the  flexor  carpi  ulnaris  a  narrow  strip  is  superficial  from  the  in- 
ternal condyle  down  to  the  annular  ligament.  Its  radial  origin  is  crossed  by  the 
radial  artery.  It  rests  on  the  flexor  longus  pollicis  and  flexor  profundus  digi- 
toram,  the  median  nerve,  and  the  ulnar  artery.  In  the  palm  of  the  hand,  its 
tendoDB  are  covered  by  the  palmar  fascia,  the  superficial  palmar  arterial  arch,  and 
the  branches  of  the  median  nerve  ;  and  they  lie  in  front  of  the  accompanying 
tendonw  of  the  flexor  profundus. 

Varieties. — ^The  radial  origin  of  the  flexor  sublimis  is  sometimes  wanting. 
The  body  of  the  muscle  is  occasionally  subdivided,  so  that  each  of  the  four 
iffw^Vypff  has  a  distinct  muscular  beUy ;  this  happens  most  frequently  with  the 
radial  and  the  little  finger  parts.  The  tendon  to  the  little  finger  is  sometimes 
absent.  A  muscular  slip  is  frequently  given  from  this  muscle  to  the  flexor  pro- 
fimdna,  or  to  the  flexor  longus  pollicis. 

The  DEEP-SEATED  MUSCLES  of  the  front  of  the  forearm  are  the  flexor 
profundus  digitorum,  flexor  longus  pollicis,  and  pronator  quadratus. 

The  flexor  profandos  digitorum,  or  flexor  perforans,  a  large  and 
thick  muscle,  arises  from  the  inner  and  anterior  surfaces  of  the  idna  for 
ttiree-fourths  of  its  length  ;  from  the  uhiar  half  of  the  interosseous 
membrane  for  the  same  distance  ;  and  from  the  aponeurosis  attaching 
the  flexor  carpi  uhiaris  to  the  uhia.  It  divides  inferiorly  into  four 
tendons,  only  one  of  which,  that  for  the  index  finger,  is  distinct  from  the 
others  above  the  wrist— the  rest  being  connected  together  as  far  as  the 
t»hn.  In  the  pahn  the  tendons,  as  they  diverge,  give  origin  to  the 
fumbricales  muscles.  In  front  of  the  fingers  they  are  bound  to  the  first 
and  second  phalanges  by  the  sheath  common  to  them  and  the  perforated 
tendons.    Opposite  the  first  phalanx,  the  tendon  of  each  finger  passes 
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throtigh  the  opening  formed  for  its  transniissioii  in  the  tendon  of  the 
flexor  sublimis,  and  it  is  insert^  iiito  the  base  of  the  last  phalanx, 

I^fl{ttmt*.—The  upper  extremity  of  the  flexor  profundus  emliracefi  the  mieitiaii 
of  the  ferachialui  anticus.    In  Ihe  forearm  the  muBcle  is  covered  by  the  fieiot 
carpi  uljiaris  and  flexor  wiblimiB  digitomm,  uul 
Fig*  166.  on  its  surface  lie  the  median  nerve  and  tlie  nlntr 

vessels  and  nerve.  The  external  border  is  adjaoeot 
to  the  flexor  longns  poUicis,  from  which  it  i*  se- 
parated on  the  interoBsoouA  membrane  hj  the 
anterior  interoaseooB  vesselB  and  nerve. 


.\\ 


Fig.  166. 


-Deep  AivTsnioa  mvsoles  or  IBM 

FOREARM.       (A.  T.)      J 


\ 


The  BuperGml  tuusclea  of  the  forearm  and 
tog^tlier  with  the  lombricales^  h&ve  been  rsmoffd^  tad 
the  place  of  the  anterior  annular  ligament  of  the  evpia 
ifl  marked  hy  two  dotted  lines,  a,  surface  of  the  btuaems 
above  iho  coronoid  foBU  ;  2>,  corunoid  process  of  tii« 
nlaa ;  c^  head  of  the  ntdiua  coTered  by  the  orhjcoltr 
ligameut ;  + ,  intemal  lateral  ligaDaent  of  the  elbow- 
joint ;  f/,  lower  end  ol  the  radius  ;  c,  that  of  the  uloa ; 
j\  scaphoid  and  tmpexium  bones  ;  1 ,  supinator  brerii ; 
2,  flexor  longus  |ioLlicts  ;  3,  Aexor  i>rofandas  digitomat ; 
3',  its  four  t€tid DUB,  where  they  are  about  to  pSM  under 
the  annular  ligamfiut ;  4,  pronator  quadratua  on  the 
lower  imrt  of  the  radius ;  6,  deep  part  of  flexor  brtnj 
poliicis ;  6,  adductor  poHicis ;  7*  first  dorsal  intenweoai 
muide ;  S»  in  the  seoond  apace,  ia  placed  between  the 
first  palmar  and  the  secoad  donml  interoaseeua  mtucks ; 
in  the  third  space,  between  the  third  dorsal  and  tlie 
second  ))Ali3Ar  ;  In  the  fotirth  space,  between  the  fomtk 
dorsal  and  the  third  paliuar.  (For  the  lumhricales^ 
figs.  167  and  172.) 

The  Inmbricales  muscles  are  four  tap 
fleshy  ftiseifiili,  passing  ft'om  the  teedons 
the  flexor  profimdue  to  the  tendons  of 
common  extensor.  Each  mnscle  rifles 
fleshy  fil^refi  from  the  ontcr  or  radial 
of  one  of  the  deep  flexor  tendons,  and  in  tb 
ease  of  the  two  inner  muscles  aiso  from  tb 
ulnar  iKirder  of  the  second  and  thirds 
l)roceedinj;  doii^iiwards  and  tlieu  batrkwa 
on  the  radial  sides  of  the  Angers,  each  is  i 
sorted  into  the  exqmnsioTi  of  the  extent 
t  'ndon  on  the  doi-sal  aspect  of  the  metat^is 
phalanx. 

Varktits. — The  flexor  profundus  often  preicmts  varietiee  in  its  onipa,  i 
fibres  from  the  radius  in  Bome  instances^  a  distinct  slip  from  the  ootoiuiid  | 
of  the  ulna  in  others »  and  more  rarely  from  the  inner  condyle  of  the  hn 
It  ia  not  unfrequently  connected  with  the  flexor  sublimis,  or  with  the  flee 
longns  poliiciii.    The  slip  from  the  coronoid  process  com^litutes  in  nnmerooa  c 
an  aooeeaory  or  aupplemental  muscle  which  joim*  very  variously  one  or  mow  i 
the  perforating^  tendons* 

Varieties  of  the  liunbricales  muscles  ore  of  frequent  occurrence.   Their  nn 
Is  •ometiraea  dimiui^herl  to  three,  and  in  rare  instances  is  increaiied  to  five  ori 
The  destination  of  one  or  two  of  them  ia  often  changed,  and  one  finger  (n 
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frequeiitfy  tlie  middle  or  ring)  has  sometiines  two  inserted  into  it.  Lastly,  one 
muscle  maj  be  inserted  into  two  fingers.  The  fourth  has  been  observed  to  take 
tlie  place  of  the  fourth  perforating  tendon  of  the  flexor  profundus. 

Symatial  burMo, — ^llie  tendons  of  both  the  superficial  and  deep  flexors,  as  well  as 
the  median  nerve,  are  surrounded  beneath  the  annular  ligament  by  a  large  and 
kxMe  synoTial  bursa,  which  extends  upwards  to  the  level  of  the  radio^sarpal 
•rtimlation,  and  downwards  to  a  little  beyond  the  bases  of  the  metacarpal  bones, 
being  prolonged  farther  on  the  little  finger  tendons  than  on  the  others.  Accor- 
ding to  Max  SchfUler  (deutsche  med.  Wochensch.  1878)  this  bursa  is  double,  the 
iheath  investing  the  tendons  of  the  two  ulnar  fingers  being  separated  by  a  longi- 
tudinal partition  from  that  of  the  index  and  middle  finger  tendons.  The  latter 
division  communicatee  opposite  the  upper  border  of  the  annular  ligament,  by  a 
mall  aperture,  with  the  qrnovial  sheath  of  the  flexor  longus  pollicis  tendon. 

Fig.  J  67. 


Fig.  167.~BovB8  or  two  FiKasas,  with  tub  iitsebtioks  or  thb  teitdons. 
(R.  Qoam.)    i 

In  A,  the  tendons  of  the  flexor  muscles  are  bound  to  the  bones  by  the  fibrous  sheath. 
In  B,  the  sheath  has  been  remoyed,  as  well  as  the  vincula  accessoria ;  1,  metacarpal 
bone  ;  2,  tendon  of  the  flexor  sublimis ;  3,  tendon  of  the  flexor  profundus  ;  *,  perforation 
ef  the  sublimis  by  the  profundus  tendon  ;  4,  tendon  of  the  extensor  communis  digitorum ; 
fi,  hmifaricalis  mnade  ;  6,  one  of  the  interosseous  muscles. 

The  sheaths  of  (he  flexor  tendons,  by  which  they  are  bound  down  to 
the  fingOB,  are  fonned  opposite  the  shafts  of  the  first  and  second  phalanges 
by  strong  tendinous-looking  bands  of  transverse  fibres,  vaginal  ligaments, 
attached  to  the  rough  margins  of  the  pabnar  surfaces  of  the  phalanges. 
Ofqpofiite  the  joints,  flexiqn  is  allowed  by  the  substitution  for  those  bands 
of  a  tiiin  membrane,  strengthened  by  oblique  decussating  fibres.  The 
tendinous  sheath  has  a  synovid  lining,  which  gives  a  separate  investment 
to  each  tendon. 

The  synovial  membrane  forms  smaU  folds  (vincula  accessoria  tendinum)  be- 
tween the  tendons  and  the  bones.  There  are  two  sets  of  these  ;  the  one,  liga- 
mmta  hrreia^  broad  and  membranous,  passing  between  the  tendons  near  their 
insertion  and  the  lower  part  of  the  phalanx  immediately  above ;  the  other,  //^a- 
memta  langa,  slender  and  less  constant  bands,  joining  the  tendons  at  a  higher 
leveL  Contained  in  the  ligamentum  breve  of  the  deep  flexor  is  a  small  band  of 
yellow  elastic  tissue  (vinculum  subflavum),  which  stretches  from  the  tendon  to 
the  head  of  the  second  phalanx,  and  may  assist  in  drawing  down  the  tendon 
after  flexion  of  the  fingers  (J.  Marshall,  Brit,  and  For.  Med.  Chir.  Bev.  1853). 

The  flexor  longus  pollicis  muscle,  placed  side  by  side  with  the  flexor 
profundus  digitorum,  arises  Irom  the  anterior  surface  of  the  radius,  ex- 
tending from  the  oblique  line  to  the  edge  of  the  pronator  quadratua^ 
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from  the  adjacent  part  of  the  interosseous  membrane ;  and  in  the  majcntf 
of  instances  it  receives  also  a  distinct  flesh;^  and  tendinous  slip,  sprine- 
ing  in  common  with  the  flexor  sublimis  digitorum  from  the  inner  condm 
or  the  coronoid  process.  The  muscle  ends  in  a  tendon  which  passes  be> 
hind  the  annular  ligament  of  the  wrist  close  to  the  trapezimn,  tnms  out- 
wards between  the  two  heads  of  the  flexor  brevis  and  between  the  sen- 
moid  bones,  and,  entering  a  canal  similar  to  those  of  the  other  flexor 
tendons,  is  finally  inserted  into  the  base  of  the  second  phalanx  of  the 
thumb. 

As  the  tendon  of  the  muscle  passes  nnder  the  annular  ligament  it  is  gnnonnded 
by  a  synovial  bursa,  which  is  continued  below  into  the  digital  sheath,  and  ooa- 
municates  above  with  the  bursa  of  the  common  flexor  tendons  in  the  maimer 
before  mentioned. 

Varieties.—The  flexor  longus  poUicis  is  sometimes  connected  l^  a  dip  with  tiie 
flexor  sublimis  or  profundus,  or  the  pronator  teres.  A  tendon  of  insertion  into 
the  index  finger  has  been  observed,  as  also  a  slip  to  the  first  lumbricalis. 

The  pronator  quadrains,  placed  close  to  the  bones  behind  the  last 
two  muscles,  arises  from  the  inner  part  of  the  anterior  surface  of  theidnt 
in  its  lower  fourth  ;  its  fibres  cross  the  lower  part  of  the  forearm,  Bome 
transversely  and  others  obliquely,  and  they  are  inserted  for  a  slightly 
shorter  distance  into  the  fore  part  of  the  radius. 

Varieties. — ^The  pronator  quadratus  is  subject  to  varieties,  chiefly  as  follows : — 
1.  It  may  be  entirely  absent,  but  this  is  rare  ;  2,  it  is  subdivided  into  two  lajOEi, 
or  occasionally  into  three ;  3,  it  extends  farther  upwards  on  the  bones  of  the 
forearm  than  usual ;  4,  it  is  prolonged  downwards  on  the  carpus,  in  some  oases 
as  a  radio-carpal,  and  in  others  as  an  ulno-carpal  muscle. 

The  radio-carjms  (Fano),  or  flexor  carpi  radiali^  hrevi*  (Wood),  is  an  addi- 
tional smaU  muscle  not  unfrequently  seen,  arising  from  the  radius,  usoally  fram 
the  anterior  border  and  surface  above  the  pronator  quadratus,  and  very  TariaUy 
inserted  below,  into  the  annular  ligament,  the  trapezium,  magnum,  or  some  otihcr 
part  of  the  carpus,  or  into  one  or  more  of  the  metacarpal  bones. 

Nerves. — ^The  muscles  of  the  pronator  and  flexor  group  receive  their  nerves 
in  greatest  part  from  the  median ;  only  one  muscle,  flexor  carpi  nlnaris,  bemg 
wholly,  and  another,  flexor  profundus  digitorum,  in  part,  supplied  from  the  ulnar 
nerve.  The  branches  from  the  median  are  distributed  to  the  muscles  in  two  8efei» 
the  superficial  muscles  being  supplied  by  branches  arising  from  the  tnink  near 
the  elbow,  the  deep  muscles,  viz.,  the  flexor  longus  pollicis,  the  outer  half  of  the 
flexor  profundus  and  the  pronator  quadratus,  being  supplied  by  its  anteiior 
interosseous  branch. 


SUPINATOR    AND    EXTENSOR    MUSOIiEa 

The  niuseles  of  this  group  are,  like  those  of  the  firont  of  the  forearm, 
divided  into  a  superficial  and  a  deep  layer. 

The  suPEiiFiciAL  MUSCLES  are  seven  in  number,  viz.,  the  supinator 
longus,  the  extensores  cai-pi  radiales  longior  and  brevier,  the  extensor 
communis  digitorum,  extensor  minimi  digiti,  extensor  carpi  nlnaris,  and 
anconeus.  The  last  muscle  has  already  been  described  in  connection 
with  the  triceps  (p.  211). 

The  supinator  radii  longus  muscle  (brachio-radialis — Soemmering) 
arises  from  the  upper  two-thirds  of  the  external  supracondylar  ridge  of 
the  humenis,  and  from  the  external  intermuscular  septum.  Its  fibres 
form  a  thin  fleshy  mass,  which  descends  on  the  outer  and  anterior  part 
of  the  limb  to  about  the  middle  of  the  forearm,  where  it  ends  in  a  fiat 
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tendon,  which  is  inserted  into  an  impression  on  the  outer  side  of  the 
lower  end  of  the  radius,  near  the  base  of  the  styloid  process. 

Belatiams.^^ThiB  muscle  is  covered  only  by  skm  and  fascia,  except  at  its  in- 
Mftion,  where  two  of  the  extensor  tendons  of  the  thnmb  lie  over  the  tendon. 
Abore,  the  bmchialis  anticns  is  in  contact  with  its  inner  surface,  the  mnscnlo- 
tfiiwl  nenre  being  interpoeed,  and  the  long  radial  extensor  is  beneath  it.    It 


Fig.  168. 


FSg.  168.— ScmfioiiL  musclis  or  thb  roBEARH 

AMD  HAXD,  SlSir   FBOM   BEHIKD.      (A.  T.)      | 

df  decFuion ;  e,  external  condyle ;  /,  lower  end 
of  nbm ;  8\  tendon  of  triceps ;  9,  anconeus ;  10, 
pari  Off  brachials  anticns;  11,  supinator  longus; 

12,    extensor  carpi  radialis  longior  ;    13,  

brerior;  14,  extensor  communis  digitorum  ;  15, 
extensor  carpi  ulnaris ;  15',  its  insertion  into  the  fifth 
Bietacarpal  bone;  +,  between  14  and  1.^,  extensor 
w*i"i™i  digiti ;  16,  origin  of  the  fiexor  carpi  ulnaris 
by  an  aponenrosiB  from  the  back  of  the  ulna ;  17, 
extensor  casis  metacarpi  pollicis :  17',  its  insertion 
into  the  first  metacarpal  bone ;  18,  extensor  primi 
iateniodii  pollicis ;  18',  its  insertion  into  the  first 
phalanx ;  -i-  and  ^,  posterior  annular  ligament ;  at 
tf  the  tendons  of  the  long  and  short  radial  extensors ; 
at  -h ,  the  tendon  of  'the  extensor  minimi  digiti ;  19, 
tendoii  of  extensor  secondi  intemodii  ;  20,  is  placed 
on  the  proximal  end  of  the  second  metacarpal  bone, 
dose  to  the  insertion  of  the  radial  extensors  of  the 
carpus :  in  the  hand,  the  dorsal  interosseous  muscles 
are  shown,  and  on  the  middle  finger  the  insertion  of 
the  extensor  tendon. 

foorms  the  enter  bonndary  of  the  triangular 
space  at  the  bend  of  the  elbow,  and  in  the 
foreann  it  rests  upon  the  supinatcn:  brevis,  pro- 
nator  teres,  flexor  sublimis  digitorum,  and  the 
ladtal  toobgIs  and  nenre. 

Varieties. — These  are  neither  great  nor  nu- 
merona  in  this  muscle.  One  of  the  commonest 
18  the  diyision  of  the  tendon  or  lower  i)art  of 
the  muscle  into  two  or  sometimes  three  slips, 
which  are  inserted  either  together  or  at  some 
dirtanoe  from  each  other.  The  supinator  longus 
may  also  be  connected  to  some  of  the  neigh- 
bouring muscles,  especiaUy  at  its  origin. 


The  eztenjior  carpi  radialis  longior 

muscle  arises  from  the  lower  third  of  the 
external  supracondylar  ridge  of  the  hu- 
meroSy  and  from  the  external  intermus- 
cular septum :  a  few  fibres  also  spring  fr*om 
the  outer  side  of  the  common  tendon  of 
the  extensor  muscles.    Its  muscular  belly 
ends  above  the  middle  of  the  forearm  in  a 
flat  taidon,  which  passes,  conjointly  with  that  of  the  following  muscle, 
in  the  outermost  of  the  grooves  on  the  posterior  surfece  of  the  radius, 
and  is  inserted  into  the  base  of  the  second  metacarpal  bone.    A  small 
bona  lies  beneath  the  tendon  at  its  insertion. 
The  octensor  carpi  radialis  teerrior  muscle  arises  from  the  outer 
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condyle  of  the  hnmerns  by  a  tendon  common  to  it  and  the  foOowing 
muscles,  from  the  intervening  fibrons  septa,  from  the  fiucia  coTering  i^ 
and  from  the  external  lateral  ligament  of  the  elbow  joint.  Its  mai- 
cnlar  belly  ends  in  a  tendon,  whichy  descending  with  that  of  the  extenior 
longior,  passes  through  the  same  groove  of  the  radios  with  it,  and  is  in- 
serted into  the  base  of  the  metacarpal  bone  of  the  middle  finger.  A 
small  bm^a  is  placed  under  the  tendon  close  to  its  insertion,  and  there  ii 
occasionally  another  between  the  origin  of  the  muscle  and  the  nqih 
nator  brevis. 

ReladoM, — Of  the  two  foregoing  nmscles  the  extensor  longos  ia  the  hmr 
superficial  The  extensor  brevis  covers  the  supinator  brevis  and  the  insertioii  vi 
the  pronator  radii  teres.  The  tendons  of  these  mnsdes  and  that  of  the  snpinate 
longos  are  crossed  obliquely  by  the  extensors  of  the  metacaipal  bone  asd  fiat 
phalanx  of  the  thumb. 

Varietiei, — ^The  two  foregoing  muscles  are  subject  to  a  similar  variatua  in 
being,  one  or  other  of  them,  split  up  into  two  or  sometimes  three  tendons  pre- 
vious to  insertion ;  the  tendons  of  either  muscle  being  inserted  into  both  tiM 
second  and  third  metacarpal  bones :  occasionally  a  slip  passes  also  to  the  foozth 
metacarpal  bone.  The  two  muscles  have  been  seen  united,  eo  that  a  single  fleriiy 
beUy  gives  off  two  tendons ;  and  cross  slips  from  one  muscle  to  the  other  an  A 
frequent  occurrence. 

An  additional  muscle,  called  extnuor  carpi  radialis  accruari^u  bj  Wood, 
is  sometimes  met  with,  rising  from  the  humerus  below  the  extensor  cazpi  zadialii 
longior,  and  inserted  most  frequently  into  the  metacarpal  bone  of  the  thumb,  but 
sometimes  into  the  abductor  pollicis,  first  dorsal  interosseous  muscle,  or  other  put 
It  is  represented  at  times  by  a  slip  from  the  tendon  of  the  extensor  longior. 

The  extensor  commiuiiB  digitonun  muscle  arises  from  the  outer 
condyle  by  the  common  tendon,  from  the  fascia  of  the  forearm,  and  from 
the  septa  l>ctwecn  it  and  the  adjoining  muscles.  In  the  lower  third  of 
the  forearm  the  muscular  part  ends  in  four  tendons,  which  pass  under 
the  posterior  annular  ligament,  lying  in  the  innermost  broad  groove  on 
the  back  of  the  radius,  and  diverge  as  they  proceed  along  the  carpus  and 
metacarpus  to  reach  the  fingers.  Here  each  is  increaaed  by  tendinoos 
fibres  derived  from  the  lumbricales  and  interosseous  muscles,  forming  a 
fibrous  expansion  which  covers  the  back  of  the  first  and  second  phalanges 
and  terminates  upon  the  third  phalanx.  It  is  attached  to  the  second  and 
third  phalanges  in  the  following  manner.  Opposite  the  first  bone  the 
tendon  di\ides  into  three  slips ;  the  central  one  is  much  thinner  than  the 
others,  and  is  inserted  into  the  base  of  the  second  phalanx  ;  the  two 
lateral  parts,  continuing  onwards,  join  together  below  and  are  inserted 
into  the  Ixise  of  the  last  phalanx.  The  tendons  to  the  index  and  httle 
fingers,  which  are  much  smaller  than  the  other  two,  are  joined  opposite 
the  niotiH'ariK)-phalangeal  articulations  by  the  special  extensor  tendons  of 
those  digits. 

On  the  Imck  of  the  hand  the  four  tendons  are  united  by  cross  slips  or 
vinoula.  That  Knwton  the  index  and  middle  finger  tendons  is  simply  a 
thin,  Kx^e  Inuid  of  transverse  fibres,  and  is  not  unfrequently  wanting. 
Thi>so  oxi  each  side  of  the  ring  finger  tendon  are  much  stronger ;  one 
jviissos  ohliquoly  downwards  from  the  thinl  (ring  finger)  tendon  to  the 
^'ocond,  the  other  tn»in  the  fourth  tendon  to  the  third.  In  consequence 
of  this  arrangement  the  three  inner  fingers  are  ass^xMated  in  their  move- 
ments, and  the  ring  finger  can  not  in  general  be  freely  extended 
without  also  moving  the  middle  one.  The  tendons  are  farther  bound 
down  over  the  mctuoariK)-phalanged  articulations  by  means  of  apo- 


SXrPINATOR   AND   EXTENSOE   MUSCLES.  221 

neurotic  bands,  which  are  given  off  from  the  margins  of  each,  and 
directed  forwards  by  side  of  the  joint,  to  blend  with  the  pahnar  ligament 
of  the  articulation* 

Varittits. — ^The  Tarieties  of  the  ezteuBor  oommmiis  digitonun  resolve  them- 
■elTes  chiefly  into  the  following,  viz.,  1st,  the  occasional  deficiency  of  one  or 
moTB  of  the  tendons  of  insertion,  and  2nd,  more  frequently  an  increase  in  their 
xmmber.  This  last  goes  in  some  instances  to  the  extent  of  donblii\g  the  tendon 
to  each  of  the  fingers,  and  even  of  tripling  it  to  one  or  two  of  them.  More 
frequently,  however,  the  increase  in  number  of  the  tendons  is  limited  to  the 
index  or  little  finger  alone. 

The  extanfloir  minimi  digiti  is  a  slender  mnscle  which  is  placed 
between  the  extensor  communis  di^torum  and  the  extensor  carpi 
nlnarisy  and  arises  by  means  of  a  thin  tendon  in  commx)n  with  the 
extensor  communis.  The  tendon  in  which  it  ends  occupies  a  groove 
between  the  radius  and  ulna,  passing  through  a  special  compartment 
in  the  annular  ligament ;  on  the  back  of  the  hand  it  becomes  split  into 
two^  the  outer  division  being  joined  by  the  fourth  tendon  of  the 
common  extensor,  and  both  parts  end  in  the  dorsal  expansion  of  the 
little  finger,  in  the  formation  of  which  it  takes  by  &r  the  greater  share. 

Vkrietiei, — This  mnscle  is  subject  to  an  increase  in  the  number  of  its  tendons 
of  ineertioEn,  and  in  a  large  proportion  of  the  cases  the  additional  tendon  is  inserted 
into  tlie  xing-finger.    The  entire  absence  of  the  muscle  has  also  been  observed. 

The  «zt0]i8or  carpi  vlnaris,  the  most  internal  of  the  muscles 
descending  on  the  back  of  the  forearm,  arises  from  the  external  con- 
dyle of  the  humerus  by  the  common  tendon,  from  a  strong  intermuscular 
septum  on  its  outer  side,  and  from  the  fascia  of  the  forearm.  The  belly 
of  the  muscle  is  in  its  middle  third  closely  bound  down  to  the  posterior 
bolder  of  the  ulna  by  the  fascia,  and  it  occasionally  receives  a  few  addi- 
tional fibres  from  this  portion  of  the  bone.  The  fleshy  fibres  are 
odlected  round  a  tendon  which  becomes  free  a  little  above  the  wrist, 
and  runs  through  a  special  groove  in  the  carpal  end  of  the  ulna  and  a 
separate  dieath  in  the  annular  ligament,  to  be  inserted  into  the  tuberosity 
on  the  base  of  the  fifth  metacarpal  bone. 

VkrietUs.—TbJB  muscle  is  frequently  connected  with  the  abductor  minimi 
digiti.  It  also  sometimes  sends  a  prolongation  to  the  extensor  tendons  on  the 
back  of  the  little  finger,  which  has  been  named  idnarU  quinti. 

The  DEEP-SEATED  MUSCLES  ou  the  back  of  the  forearm  are  five  in 
number,  the  supinator  brevis,  the  three  extensors  of  the  thumb,  and  the 
extensor  of  the  index  finger. 

The  snpinator  radii  brevis  muscle  arises  from  the  external  lateral 
ligament  of  the  elbow-joint,  from  the  annular  ligament  of  the  radius, 
and  from  a  depression  below  the  sigmoid  cavity  of  the  ulna,  extending 
downwards  a  snort  distance  along  the  outer  border  of  the  bone.  The 
fleshy  fibres  derived  from  these  points  of  attachment,  as  well  as  from  a 
tendinous  expansion  on  the  surface,  which  can  be  followed  up  to  the 
external  conayle,  pass  obliquely  round  the  upper  part  of  the  radius, 
covering  it  closely  except  at  the  inner  side,  and  are  inserted  into  that 
bone,  for  rather  more  than  a  third  of  its  length,  reaching  down  to  the 
insertion  of  the  pronator  radii  teres.    It  is  pierced  by  the  posterior  in- 
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terosseous  nerve,  which  effects  a  more  or  less  complete  diyisioii  d  the 
muscle  into  two  layers. 

The  extensor  ossis  metacarpi  poUicis  muscle  (abductor  kngv 
pollicis — Albinus)  arises  from  a  narrow  oblique  impression  occupying  the 
upper  part  of  the  outer  division  of  the  postenor  surface  of  the  ulna  (see  p. 

Fig.  169.  Fig.  169. — Dsbp  postkriob  kubcles  or  m 

rOREABM.     (A.  T.)     i 

a,  humeniB;  h,  olecranon;  c,  radius;  d,  ]ent 
"psat  of  the  ulna,  grooved  for  the  tendon  of  tite 
extensor  carpi  ulnaris,  which  is  cat  short;  I,  n- 
coneus ;  2,  flexor  profundus  digitomm,  exposed  Vj 
the  removal  of  the  aponeurotic  tendon  of  3,  die 
flexor  carpi  ulnaris ;  -h ,  supinator  farevis ;  4,  a- 
tensor  carpi  radialis  brevier,  and  5,  the  cut  tendoa 
of  the  extensor  carpi  radialis  longior ;  e,  their  inse^ 
tions  into  the  second  and  third  metararpal  bones ;  6, 
extensor  ossis  metacarpi  pollicis;  6',  its  insntMi 
into  the  base  of  the  first  metacarpal  bone ;  7,  «& 
tensor  primi  intemodii  pollicis ;  7\  its  insertioa  ints 
the  base  of  the  first  phalanx ;  8,  extensor  noondi 
intemodii  p<illici8  ;  8',  its  insertion  into  the  bsM  cf 
the  last  phalanx  ;  9,  extensor  indicia ;  9^i  its  f 
tion  with  the  tendon  of  the  common  extensor,  ^ 
IB  cut  short :  in  the  intermetacarpal  spaces  the  1 
dorsal  interosseous  muscles  are  exposed,  tlie  1 
of  the  common  extensor  having  been  removed ;  i 
at  10,  the  insertions  of  the  second  and  tluid  T 
interosseous  muscles,  by  a  triangular  expmslnn,  infes 
the  tendon  of  the  extensor  communis,  as  well  ss  ths 
mode  of  insertion  of  that  tendon  into  the  middle  and 
last  phalanges,  are  shown. 

92),  below  the  origin  of  the  supinator 
brevis  ;  from  the  middle  third  of  the  pos- 
terior surfece  of  the  radius,  below  the  in- 
sertion of  the  same  muscle  ;  and  from  the 
interosseous  membrane  between.  Thence 
descending  obliquely  outwards,  it  ends  in 
a  tendon  which  passes,  in  company  with 
the  extensor  primi  intemodii  pollids, 
through  the  groove  on  the  outer  side  of 
the  lower  extremity  of  the  radius,  and  is 
inserted  in  the  base  of  the  metacarpal  bone 
of  the  thumb. 

Itelationsf. — ^The  upper  part  of  this  muscle  i« 
concealed  by  the  common  extensor,  but  it  be- 
comes superficial  below,  and  together  with  the 
next  muscle  crosses  the  tendons  of  the  rMtial 
extensors  of  the  carpus,  conceals  the  insertion 

of  the   supinator    longus,   and,  below   the   extremity  of    the    radius,  crosieB 

the  radial  artery. 

The  extensor  primi  intemodii  pollicis  muscle  lies  close  to  the 
lower  border  of  the  extensor  oBsis  metacarj)!,  and  is  much  smaller  than 
that  muscle  ;  it  arises  from  the  interosseous  ligament  and  a  small  part  of 
the  radius  IkjIow  the  middle  of  tlie  forearm  ;  its  tendon  accompanies 
that  of  the  extensor  ossis  metacarpi  through  the  same  compartment  of 


EXTENSOE   MUSCLES   OF   THE   THUMB. 


228 


alar  hgamenty  and  passes  on  to  be  inserted  into  the  proximal  end 
nt  phalanx. 

ntauKir  Meundi  intemodii  poUicis  mnscley  mnch  larger 
J  extensor  primi  intemodii,  which  it  overlaps,  arises  immediately 
iie  extensor  ossis  metacarpi  from  the  outer  division  of  the 
r  sn^M^e  of  the  ulna  for  its  middle  third  or  more,  and  from  the 
xms  membrane  for  about  an  inch  opposite  the  lower  part  of  the 

-SiTPlimGIAL     MU8-  Fig.  170. 

n>  TSHDOMS  OH  THS 
>V    THB     WRKT     ARD 

ifter  Booigery).     J 

itorior  annolar  liga* 

0  wrist  b  represented, 
r  ons  metacaipi  pol- 
ite insertion;  2,  ex- 
ai  intemodii  polUcis ; 
wtion;  3,  tendon  of 
Kondi  intemodii  pol- 

extensor  oommonis 
;  4',  tendon  to  the 
for,  leceiring  the  in- 
Iha  second  and  third 
■Mseons  moflcles ;  4", 
il  the  tendon  into 
kioiis,   of  which   the 

1  inserted  into  the 
iliBX,  the  two  lateral 

to  be  inserted  at  4^^, 
eiminal  phalanx ;  5, 
■iaimi  dlgiti ;  5',  its 
ritk  the  slip  of  the 
Ktensor ;  6,  placed  on 
'  «Dd    of   the  nlna, 

the  extensor  carpi 
Yf  insertion  of  this 
lo  the  base  of  the 
aipal  bone ;  7,  part 
3or  carpi  nlnaris ;  8, 
tke  08  magnnm,pointe 
KtioQ  of  the  extensor 
lis  brevior ;  8',  placed 
»  of  the  second  meta- 
0^  points  to  the  insertion  of  the  extensor  carpi  radialis  longior ;  9,  tendon  of 
adicis ;  10,  small  part  of  the  adductor  poUicis,  and  inner  head  of  the  flexor 
tieis ;  11,  first  dorsal  interosseous  or  abductor  indicis  :  in  the  other  three  inter- 
ioes  are  seen  in  succession,  from  the  radial  side  inwards,  the  insertion  of  the 
ir«  second  dorsal,  third  dorsal,  second  palmar,  fourth  dorsal,  and  third  palmar 
18  muscles  ;  12,  abductor  minimi  digitL 

itachment.    Its  fibres  end  in  a  tendon  which  passes  through  a 

compartment  of  the  annular  ligament,  occupying  the  narrow 

groove  in  the  middle  of  the  posterior  surface  of  the  carpal  end  of 

OBy  and  is  inserted  into  the  base  of  the  terminal  phal^ix  of  the 


fer. — ^The  extensor  miLBcles  of  the  thumb  are  snbject  to  considerable 
8,  and  if  all  the  three  muscles  be  included  they  seem  to  occur  as  often 
s  out  of  every  six  subjects  dissected.  The  most  ooumion  occur  in  the 
00818  metacarpi,  and  consist  in  more  or  lees  cleavage  of  the  muscle  ot 
a  into  separate  parts.  The  insertion  of  the  distinct  tendons  takes  i>lM)e 
mblj  into  the  first  metacarpal  bone,  or  in  part  into  the  trapezium,  or 
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into' the  abductor  or  opponens  pollicis  muscles.  The  extensor  primi  intemodii  k 
sometunos  absent,  being,  as  it  were,  fused  with  the  extensor  obbIs  meteoupi,  k 
other  cases  it  is  more  or  less  united  with  the  extensor  secundi  intemodii  polliflk 
An  occasional  variety,  representing  a  muscle  normally  existing  in  the  dog  and 
many  camivora,  is  the  presence  of  an  additional  extensor  between  the  iiMJ^fH^r 
and  the  extensor  secundi  intemodii  poUicis,  with  a  double  tendon  and  j 
into  both  digits. 

The  extensor  indicia  or  indicator  muscle  arises  from  the 
division  of  the  posterior  surface  of  the  ulna  for  a  variable  extent  bdwr 
the  extensor  secundi  intemodii,  and  slightly  from  the  interoneov 
membrane  at  its  lower  part.  The  tendon  passes  with  the  commoiL 
extensor  through  a  compartment  of  the  annuls:  ligament,  oomes  ia 
contact  with  the  tendon  from  that  muscle  destined  for  the  index  finger 
and  unites  with  it  to  form  the  expansion  already  described. 


Fig.  171. 


Fig.  171. — ^Traksvkbse  sbotioh  owtbmi 

HAND     BETWEEN     THB    OARPUB     AMD    ] 
CARPUS.      (A.  T.)     i 


a,  bf  c,  d,  e,  articular  snrfaoes  of  the  1 
zium,  trapezoid,  magnum  and  uneiform  I 

a\  palmar  ridge  of  the  trapeziam ;  ^,  nm 

process ;  between  a'  and  e^  the  cut  ed^  of  Ibi 
annular  ligament,  sending  a  prooeas  tovudt 
the  trapezoid  at  11,  by  which  the  tendon  of  Ibi 
flexor  carpi  tadialLs  is  enclosed  in  the  groore  rf 
the  trapezium  ;  1,  tendon  of  the  extensor  vm 
metacarpi  pollicis ;  2,  extensor  primi  intenodfi; 
3,  extensor  secundi  intemodii;  4,  ezteaMr 
carpi  radialis  longior;  5,  brcvior;  6,  index  finger  tendon  of  extensor  communiB  digitoim; 
6',  remaining  tendons  ;  7,  extensor  indicis  ;  8,  extensor  minimi  digiti ;  9,  extensor  cvpi 
ninaris  ;  10,  flexor  carpi  radialis ;  11,  flexor  longus  pollicis  ;  12,  the  first  on  the  nfaiar 
side  of  the  tendons  of  the  flexor  sublimis  digitorum  ;  13,  the  same  of  the  flexor  pro- 
fundus ;  14,  mciiian  nerve ;  15,  the  palmar  aponeurosis  stretched  across  the  annnlar 
ligament;  16,  palmaris  brcvis;  17,  short  muscles  of  the  thumb;  IS,  maedes  of  the 
little  finger. 

Var'u'tlfx. — ^This  muscle  is  but  rarely  absent.  Its  tendon  is  freqnently  doaUe^ 
and  one  of  the  parts  may  pass  to  the  middle  fing^,  leading  to  the  f onnafcUm  of 
an  extrn^or  medii  digiti,  which  may  occur  also  as  a  distinct  muscle  arising  from 
the  ulna  or  posterior  ligament  of  the  wrist-joint  below  the  indicator.  Leas  fre- 
quently an  extensor  breri*  digitorum  maiiu*  is  present,  arising  from  the  bock  of 
the  wrist-joint,  or  from  the  carpus,  or  from  the  bases  of  some  of  the  meticaipel 
bones,  and  sending  tendons  to  one,  two,  or  three  fingers.  Intermediate  fonns 
between  these  two  muscles  are  also  met  with. 

Nerves. — The  anconeus,  supinator  longus,  and  extensor  carpi  radialis  longior 
receive  branches  directly  from  the  musculo-spiral  trunk  :  the  remaining  mnscleft 
of  this  group  are  supplied  by  the  posterior  interosseous  division  of  that  nerre. 


MUSCIiES    AND    FASCL2B    OF    THS    HAND. 

Fasciae. — The  fisuEicia  of  the  dorsum  of  the  hand,  a  thin  layer 
composed  mainly  of  transverse  fibres,  is  prolonged  downwards  from  the 
lower  border  of  the  annular  ligament  over  the  extensor  tendons,  and 
blends  with  these  on  the  fingers.  Deeper  than  the  extensor  tendons 
thin  aponeuroses  are  stretched  over  the  intermetacaq>al  spaces,  being 
attached  laterally  to  the  bones,  and  covering  the  dorsal  interosseons 
muscles  to  which  they  are  firmly  adherent. 
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The  fkecla  of  the  palm  consists  of  a  central  part  which  is  thick  and 
rong,  and  of  two  kteral  portions,  which  are  veiy  thin  and  cover  the 
K»t^  muscles  of  the  thnmo  and  little  finger.  The  central  portion  is 
mt  commonly  referred  to  under  the  name  of  the  palmar  fascia, 
dnsifitiiig  principally  of  longitudinal  fibres  which  are  in  largest  part 
[mtmaed  from  the  tendon  of  the  palmaris  longus,  others  however 
pringing  from  the  front  of  the  annular  ligament,  it  is  narrow  above 
nd  becomes  expanded  and  thinner  below.  Here  it  divides  into  four 
socesaes  which  pass  to  the  bases  of  the  several  fingers,  and  join  the 
ommencement  of  the  digital  sheaths,  sending  some  fibres  also  to  the 
Qfcegament  at  the  clefts  of  the  fingers,  and  to  the  superficial  transverse 
igament.  From  the  sides  of  these  processes,  moreover,  offsets  are  sent 
nckwards  to  be  attached  to  the  transverse  metacarpal  ligament  opposite 
lie  lateral  margins  of  the  heads  of  the  metacarpal  bones,  and  thus  above 
»ch  finger  a  short  canal  is  formed  in  which  the  flexor  tendons  run.  In 
the  intervals  between  the  processes  some  deeper  transverse  fibres  make 
their  appearance,  covering  the  lumbricales  muscles  and  the  digital  ves- 
ids  and  nerves.  At  the  Tower  margin  of  the  palm  a  suprficial  band  of 
fcnmsverse  fibres,  which  stretches  across  the  roots  of  tne  four  fingers, 
being  contained  in  the  folds  of  skin  at  the  upper  ends  of  the  clefts,  is 
known  as  the  superficial  transverse  ligament  of  the  fingers.  There  is  also 
deeply  placed  in  the  palm  a  thin  layer  of  fascia  which  covers  the  inter- 
ooBeoas  muscles,  and  dipping  between  them  is  attached  to  the  palmar  ridges 
of  the  metacarpal  bones,  while  inferiorly  it  becomes  continuous  with  the 
transverse  metacarpal  ligament.  From  the  deep  surface  of  the  palmar 
fiuKna  a  thin  septum  is  sent  backwards  on  each  side  between  the  flexor 
tendons  and  the  thumb  and  little  finger  muscles  respectively,  and  these, 
joining  the  &scia  covering  the  interosseous  muscles,  complete  a  sheath 
m  which  the  tendons  are  contained  in  their  passage  through  the  palm. 

OtUaneous  ligaments  of  the  phalariges, — Under  this  name  Professor  Cleland  has 
^^f^jnh^  some  fibrous  bands  which  spring  from  the  edges  of  the  phalanges  and 
are  inserted  into  the  skin  of  the  sides  of  the  fingers,  and  which  serve  the  purpose 
of  retadning  the  skin  in  position  during  flexion  of  the  joints  (Joum.  Anat.  zii. 
626). 

MuscLtia — Besides  the  tendons  of  the  long  muscles  and  the  lumbri- 
cales already  described,  there  are  placed  in  the  hand  one  superficial 
musde  called  palmaris  brevis,  the  short  muscles  of  the  thumb  and  little 
finger,  and  the  interosseous  muscles. 

The  palmaris  brevis  (fig.  165,  16)  is  a  thin  flat  subcutaneous 
muscle,  which  arises  from  the  inner  margin  of  the  palmar  fiiscia  and 
the  annular  ligament ;  its  fibres  pass  transversely  inwards,  and  are  in- 
serted into  the  skin  along  the  inner  border  of  the  palm. 

BeUUioju, — The  palmaris  brevis  crosses  the  muscles  of  the  little  finger  and  covers 
the  ulnar  vessels  and  nerve. 

Muscles  of  the  thumb. — The  fleshy  mass  which  forms  the  tJienar 
mmence,  or  ball  of  the  thumb,  consists  of  four  muscles. 

The  abductor  pollicis  muscle,  supei'ficial  and  fiat,  arises  mainly 
from  the  front  of  the  annular  ligament,  a  few  of  the  outer  fibres  being 
attached  sometimes  to  the  ridge  of  the  trapezium  or  the  tubercle  of  the 
scaphoid ;  proceeding  downwards  and  outwards,  it  is  inserted  bv  a  tendon 
into  the  radial  border  of  the  first  phalanx  of  the  thumb  at  its  base. 
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The  opponena  poUicis  muscle,  placed  behind  the  abdnctor,  aruei 
from  the  annular  ligament  and  from  the  outer  side  of  the  ridge  of  die 
trapezium,  and  is  inserted  into  the  whole  length  of  the  metacsurpal  bone 


Fig.  172, 


Fig.  172.— Muscles  Aan>  tdtdoiis  or  tn 

PALMAR  A8PBCI  OF   TBI    HAVD.     } 

Portions  of  the  tendons  of  tlie  rapoidd 
flexor  have  been  cut  away  to  show  those  of  tk 
deep  flexor  and  the  InmbricaloB.  I,  tendoad 
the  flexor  carpi  radialis,  cat  8h<»t ;  2,  tendon  d 
the  flexor  carpi  nlnaris,  inserted  into  the  i" 
form  bone  ;  3,  anterior  annular  ligament ;  4^ 
abductor  poUicis  ;  5,  opponens  poUicii ;  6^  6^ 
flexor  brevis  poUicis  ;  7,  adductor  poUidi ;  S, 
alniuctor  mininu  digiti ;  9,  flexor  bieris  mi ' 
digiti ;  10,  lumbriosJes. 


of  the  thumb  at  the  radial  border,  i 
well  as  the  adjoining  part  of  the  palmar 
surface. 

The  flexor  brevis  pollicie  mnBch 
arises  in  two  parts,  a  superficial  and 
a  deep.  The  superficial  part,  muck 
the  smaller,  is  attached  to  the  outer 
two-thirds  of  the  annular  ligament  at 
its  lower  border :  the  deep  part  is 
attached  in  several  slips  to  toe  tn^ 
pczium,  to  the  sheath  of  the  flexor  carpi  radial  is,  to  the  os  magnum,  and 
to  the  bases  of  the  second  and  third  metacarpal  bones.  Rom  theae 
origins  two  strong  masses  of  fibres  proceed,  which  are  known  as  ibe 
outer  and  inner  heads  of  the  muscle,  and  these,  becoming  tendinous,  are 


Fig.  173. — Deep  muscles  of  thb  palm  or 

THE   HA5P.       i 


Fig.  173. 


The  alnluctor  pollicis  and  abductor  i 
digiti,  together  ^ith  the  anterior  ^nnnlar  Ugi. 
ment  and  the  deep  flexor  tendons  in  the  pabs, 
hare  I'cen  removeii  ;  in  the  fore-finger  the  tei- 
dons  of  both  the  superficial  and  deep  flexon 
remain  :  in  the  other  fingei«  the  tendou  of 
the  superficial  flexor  have  been  removed.  1« 
pronator  quadratus  muik'le  ;  2,  opponens  pol- 
liois  :  3,  flexor  brevis  pollicis ;  4,  adductflr 
IK^Hicis :  5,  opponent  minimi  digiti  ;  0,  no- 
fonn  bone  ;  7,  8,  interosseous  muscles.  . 

»^i       inserted  into  the  sides  of  the  base  of 
^    r  LA     the  first  phalanx  of  the  thumb  ;  the 

Mil  ^A    outer  head  is  also  joined  by  a  cono- 

^'  ^  derable   fiisciculus    from    the   deeper 

origin :  the  inner  head  is  inserted  con- 
jointly with  the  adductor  pollicis.  In 
oaih  of  the  tendons  of  insertion  a 
sos;mioid  bone  is  developed,  which 
plays  ovor  tho  hoaJ  of  tho  r.rst  mota4.^>iil  lx»ne.  The  tendon  of  the 
fouj:  tU  \or  lios  iH^twtYU  tho  two  orisjins,  and  grooves  the  surface  of  the 
uuisk^lo  rt«i  it  }vissi^s  Ivtwoen  tho  hoadi  of  insertion. 
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The  adductor  pollids  mnscle  arises  from  the  ridge  on  the  lower  two- 
thirds  of  the  pahnar  aspect  of  the  third  metacarpd  bone^  and  is  inserted 
into  the  base  of  the  first  phalanx  of  the  thmnb  along  with  the  inner 
taidon  of  the  short  flexor.  The  deep  palmar  arterial  arch  passes  between 
Hiis  mnscle  and  the  deep  origin  of  the  flexor  brevis. 

Muscles  op  the  little  finger. — The  fleshy  mass  at  the  inner 
bffder  of  the  hand  {hypoiheTiar  eminence)  consists  of  three  mnscles  pass- 
ingto Uie  little  finger. 

llie  abductor  iniTiimi  digiti  muscle  arises  by  tendinous  fibres  from 
file  lower  border  and  inner  surface  of  the  pisiform  bone,  and  is  inserted 
into  the  base  of  the  first  phalanx  of  the  little  finger  on  the  ulnar  border, 
«  ^  being  sent  to  the  extensor  tendon  on  the  back. 

Tne  fleaoar  brevis  minimi  digiti,  separated  at  its  origin  from  the  ab- 
ductor mnscle  by  a  small  interval  through  which  pass  the  deep  palmar 
branches  of  the  ulnar  nerve  and  artery,  arises  from  the  front  of  the 
omnlar  ligament,  and  from  the  tip  of  the  hooked  process  of  the  unciform 
bone,  and  is  inserted  into  the  base  of  the  first  phalanx  of  the  little  finger, 
in  common  with  the  preceding  muscle.  This  muscle  is  sometimes  absent, 
or  becomes  incorporated  with  the  abductor. 

The  opponeiui  minimi  digiti  muscle  arises  from  the  annular  liga- 
ment and  the  unciform  process,  and  is  inserted  into  the  ulnar  border  of 
tfae  fifth  metacarpal  bone  in  all  its  length. 

The  IKTBROSSEOUS  MUSCLES  occupy  the  intervals  between  the  meta- 
cttpal  bones.  They  are  seven  in  number,  all  of  them  more  or  less 
viable  from  the  palmar  aspect,  and  they  are  divided  into  two  sets,  viz., 
those  which  are  best  seen  on  the  dorsal  aspect  of  the  metacarpus,  and 
thofle  which  are  seen  only  in  the  palm.  Their  disposition  is  most  easily 
imderstood  by  reference  to  their  action. 

The  dorsal  interosseous  muscles  abduct  the  fingers  from  the  middle 
line  of  the  hand ;  they  are  four  in  number,  one  in  each  of  the  spaces  be- 
tween Uie  metacarpal  bones,  and  are  numbered  from  without  inwards. 
Each  mnscle  arises  from  both  the  metacarpal  bones  between  which  it  is 
nlaoed,  but  most  extensively  from  that  supporting  the  finger  upon  which 
It  actSy  and  the  fibres  converge  pennatelv  to  a  common  tendon  in  the 
midAe.  Each  terminates  in  a  tendon  which  is  inserted  partly  into  the 
base  of  the  first  phalanx,  and  partly  into  the  tendon  of  the  extensor 
masde  on  the  dorsum  of  the  same  part  of  the  finger.  Two  of  the  muscles 
are  inserted  into  the  middle  finger  and  draw  it  to  either  side ;  of  the 
remaining  two  one  passes  to  the  radial  side  of  the  index  finger,  and  the 
other  to  the  ulnar  side  of  the  ring  finger  ;  they  withdraw  those  fingers 
from  the  middle  line  of  the  hand. 

The  first  dorsal  interosseous  muscle  or  abductor  indicts  is  larger  than 
the  others ;  its  outer  and  larger  head  of  origin  arises  from  the  proximal 
half  of  the  ulnar  border  of  the  first  metacarpal  bone,  the  inner  is 
attached  to  the  whole  length  of  the  second  metacarpal  bone,  and  be- 
tween these  heads  there  is  left  superiorly  an  interval  wider  than  in  the 
other  dor^  interosseous  muscles. 

BdationM — Between  the  heads  of  the  abductor  indicis  the  radial  arteiy  passes 
torwaidB  to  the  palm  of  the  hand  ;  between  those  of  the  other  dorsal  interoflBeoiui 
mudes,  smaU  perforating  arterial  branches  are  transmitted. 

The  three  palmar  interosseous  muscles  are  adductors,  drawing  the 
Bidex,  ring,  and  little  fingers  towards  the  middle  line  of  the  hand.    They 
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Fig.  174.— The  bight  nAiri»  7&ov  ninntt),  bhowiko  tbh  xk^k^al 
MUSCLE  (IL  Qtudn).     f 

The  toodons  of  the  exteoBor  mtisclw  htkn  been  removed  aft  fax  m 
vf  tJie  tnetAcjuiial  bones.     1,  2,  8  and  i,  tb«  dond  iiit<eio«eoQg  tnti 
the  mdi&l  side  inw&rJfl  ;  their  ezpuided  inaertioii  in  oonaeotjon  with  the  < 
IB  eihown  npoa  the  first  phakuagea. 

¥ie.  175. — Tkb  MaBY  bahb  raoii  BBroas,  sbowtvo  thi  pajjcui 

MU60LKS  (E.  C^uftiu).     f 

1,  2,  3,  refer  to  the  fint^  aoooad^  and  third  palmar  m\ 

phalangc's  at  the  side,  and  partly  mto  the  extf  i  ->nfi» 

palmar  inleroeaeous  muscle  beloiigB  to   the  i.  :   of  the 

finger ;  the  others  are  placed  on  the  radial  sidtA  <ti'  th*?  ring  nd 
fingers, 

V&riotiea  of  the  abort  mnaelea  of  the  hand.— The   polxnarin   Unnrim 
greatly*  tn  the  strength  of  its  mudcolar  fibres,  and  somewhat  alio  In  tMr 
and  direction.    It  h  seldom  entirely  abeeat  (in  the  proportion  of 
out  of  six  hundred  difiHectiona  by  Macalister).    It  ia  aometimea  fovnd 
into  the  flexor  minimi  digiti. 

The  abductor  polliols  U  often  divided  into  an  outer  and  ac 
condition  described  by  Soemmening  oa  normaL    AcccaKwy  alipa  m  ate 
joining  the  tnuacle  ;  frequently  from  tha  tendon  of  tlus  extensor 
poLUciB  or  palmatis  longu^.  more  rar«Jy  from  the  ostenior  oaipt 
(or  acoea80ritia)t  from  the  tit>*loid  prooeas  or  oppoaena  poUida. 
which  la  fraqnently  present,  springs  from  the  skin  over  the 
thenar  eminoice. 

Hie  flexor  breris  polllda  is  »  Tariable  mniole,  eqsei^ally  in  itn  datf 
which  abowB  a  tendency  to  becomo  mofo  or  less  ooonaotcd  with  tho 
ponicii<i ;  and  in  the  same  manner  the  lal;ter  musold  is  snbjeot  to 
^xt«nt  in  inverse  proportion  to  that  of  the  flexor  brm&. 

The  abductor  minimi  digiti  is  found  oocasionally  diridoi  ialo  two  or 
slips ;  in  other  oases  it  is  united  with  tlio  flexor  b^Tia.  An  auoniiOij  1 
tmflreqaently  present,  ikdnng  Irom  \kiXi  ieodon  of  the  flexor  aupi 
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molar  ligament,  the  fascia  of  the  forearm,  or  tendon  of  the  palmaris  longns. 

i  mne  cases  the  additional  head  arises  a  considerable  distance  aboye  the  wrist 
I  the  intermnscolar  fascia,  under  either  the  flexor  carpi  nlnaris  or  flexor  carpi 
mdialis,  and  passing  downwards  covers  the  nlnar  artery  to  a  greater  or  less 
•Ktent,  ending  in  the  abdnctor  or  occasionally  in  the  flexor  minimi  digitL  This 
long  head  is  regarded  by  Macalister  as  a  derivative  of  the  palmaris  longos. 

The  opponentes  mnscles  are  subject  to  varieties  chiefly  affecting  their  extent, 
and  the  degree  of  their  nnion  with  or  seiMuration  from  the  neighbonring  mnscles. 
The  interosseons  mnscles  present  some  variations  bat  not  of  any  great  magnitude. 
fhej  are  occasionally  doable  in  one  or  more  of  the  spaces.  A  palmar  interosseous 
muscle  of  the  thumb  is  frequently  present,  and  according  to  Henle  is  regular,  in 
the  fonn  of  a  muscular  slip  springing  from  the  first  metacarpal  bone  in  front  of 
tlie  abductor  indids,  and  joining  below  the  inner  head  of  the  flexor  brevis  pollicis. 
The  anangement  which  usually  exists  in  the  foot,  and  which  ii|  peculiar  to  man, 
iias  also  been  observed  to  occur  in  the  hand. 

Verves  of  the  muscles  of  the  hand. — The  median  nerve  supplies  branches 
to  the  abdnctor  pollicis,  the  flexor  brevis  and  opi)onens  immediately  below  the 
Annular  ligament,  and  to  the  first  two  lumbricales  muscles  from  the  third  and 
toaxQi  digital  nerves  respectively.  The  ulnar  nerve,  besides  giving  a  twig  to  the 
palmaris  brevis,  furnishes  by  its  deep  palmar  division  branches  to  the  muscles  of 
the  little  finger,  the  two  internal  lumbricales,  all  the  interosseous  muscles,  the 
adductor,  and  the  inner  head  of  the  flexor  brevis  pollicis. 

ACTIONS  OF  THE  MUSCLES  OF  THE  FOREARM  AND  HAND. 

The  muscles  of  the  forearm  may  be  distingnished  according  to  their  actions  as 
pronators  and  supinators,  flexors  and  extensors  of  the  wrist,  and  long  flexors  and 
extensors  of  the  fingers ;  those  of  the  hand  are  flexors  and  extensors,  adductors, 
abducton  and  oppoeers  of  the  fingers  ;  the  terms  adduction  and  abduction  being 
here  used  with  reference  to  the  middle  line  of  the  hand. 

PrmuUion.  is  mainly  effected  by  the  pronator  teres  and  pronator  quadratus  :  the 
flexor  carpi  radialis  also  contributes  slightly  to  this  movement.  The  pronator 
teres  is  fitted  to  flex  the  elbow  when  pronation  has  been  completed,  or  when  it  is 
prevented  by  antagonistic  muscles,  and  in  this  action  it  receives  assistance  from 
the  other  muscles  arising  from  the  internal  condyle. 

Smpination  is  efifected  principally  by  the  supinator  brevis,  together  with  the 
biceps,  the  supinator  longus  having  but  little  influence  upon  this  action.  The 
latter  muscle  is  essentially  a  flexor  of  the  elbowj  acting,  however,  only  after  that 
movement  has  been  b^^un  by  other  muscles.  The  radial  extensors  of  the  wrist 
assist  also  in  flexing  the  elbow ;  the  remaining  muscles  arising  from  the  external 
condyle  aid  in  extending  that  joint. 

Flexion  of  the  irrist  is  produced  by  the  radial  and  ulnar  flexors  of  the  carpus, 
and  is  aided  by  the  flexors  of  the  fingers  when  the  action  of  those  muscles  on  the 
fingers  is  either  completed  or  is  opposed  by  any  resistance,  as  when  the  over- 
^T'^^nnA^  houd  is  pT^ssed  against  a  surface  in  pushing,  or  in  the  support  of  the 
body.  Extewtiim  of  the  nrn'-stf  in  a  similar  manner,  is  accomplished  not  only  by 
the  three  muscles  specially  devoted  to  that  function,  but  also  by  the  extensors  of 
the  fingers.  The  lateral  movements  of  the  wrist  are  produced  by  the  same 
muscles,  acting  in  different  combinations :  abduction  by  the  radial  flexor  and 
extensors,  assisted  by  the  extensors  of  the  thumb  ;  and  adduction  by  the  ulnar 
flexor  and  extensor. 

To  ensure  the  efficient  action  of  the  long  extensor  and  flexor  muscles  of  the 
fingers  it  is  necessary  that  there  should  be  simultaneous  action  of  the  flexors  and 
extensors  of  the  wrist  respectively ;  for  the  wrist- joint  must  be  fixed  backwards 
\!j  its  extensors  in  order  that  the  long  flexors  of  the  fingers  may  act,  and  the 
wrist  must  be  fixed  forwards  by  its  flexors  in  order  that  the  long  extensors  may 
act  upon  the  fingers. 

The  flexor  tublimi*  digitorum  and  the  flexor  profundus  bend  respectively  the 
second  and  the  third  phalange  of  the  fingers,  while  the  extensor  communis  ex- 
tends chiefly  the  first  phalanx.    The  four  lumbricales j  on  the  other  hand,  and  the 
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:  -ent:" 


arc  visible  only  on  the  palmar  asp' 
from  the  corresponding  lateral  surtl: 
1h)uc  of  the  finger  on  which  it  nr 
muscles,  in  small  tendons  inscni- 

Fig.  174. 


-■!.■ 


Rg.  174.-T"- 

of  ilie  nit:{ 
theradhl  .' 
13  ahown  ' 

Fig.  -•  • 


:ftherzia: 

-   -  <■■  L~  ^oal  mTiicis 

..-.::  -J:e  long  1.-33 

1  ;■  !■-  I  UK.:.-  r.  oi  ihe  loup  lj-  i 

simiit.-  niaco  in  formiup  Uc  , 

.;■!•■.  li:i-  l)L'tu  well   known  i:s  k 

liniiliricalcs.  but  ic  has  rcc<T •  7 

i!;iini«.-ti  by  the  electro-phv- 

of  Duchennc.  who:?e  interest 11.^  lis* 

anil  other  muiiculax  movcmenif. 

it  is  farther  to  be  observed  that,  'n^m 

•\<  ol'  the  second  and  third  phahinjref  ^  "m 

rally  cxerciise  an  abducting  or  adducting  hesm. 

..  away  from  or  towards  the  middle  line  g!  m 

t  I  heir  re:<pectiYe  insertions  ;  and  thus  the  jSK 

aUluctors  of  the  index,  middle  and  ring  £=|ak 

?iu  muscles  are  adductors  of  the  index,  zizig.ai 

umb  prodnoe  for  the  most  part  the  several  mmt' 

..^i»  t.  these  movements,  in  consequence  of  the  imiM 

v»«».  c-fcke  place  in  directions  which  differ  from  thiae  d 

L.  .^»iM^  ot  the  fingers.    Thus,  extension,  being 
.  'ttmL  surface  of  the  digit,  occurs  in  nearly  the  1 
-~     tTid  in  abduction,  the  thumb  moving  in  thedirecDOi 

more  forwards  than  outwards.    Opposition  is  p»> 

.v:^  swbion  of  tho^cxor  hreris  and  ojyponms  muscles. 

«  \%ilhdrawn  from  the  others  by  its  abductor,  as  the  zag 

.  »'i    rum  the  middle  finger  by  the  fourth  dorsal  intcnwsBOM 

.'ut  ici*  acting  with  the  long  flexors,  likewi^  assists  the.^jvr 

:«.  dr«4  phalanx  firmly  do^-n  in  grai^ping.    The  ojtpon^tns  dn«» 

'    .:   ucuhctupal  bone,  so  as  to  render  the  hand  narrower  anddeepa 

..  ;>.*Im. 
,    -,..  i4  longM  has  the  effect  of  tightening  the  i)almar  fascia,  the 
^ .  :  ikWii  up  the  integument  on  the  iuncr  side,  so  as  to  increase  the 


^.siCliSS    AND    FASCIiB   OF    TH£   IjOWEB   UMB. 

.  .>tlos  which  pass  between  the  trunk  and  the  lower  h'mb,  tti, 

i.>,  ;.\iiformis,  and  part  of  the  gluteus  maximus,  are  so  few  in 

,L  !i»l  SI)  intimately  connected  with  others  belonging  strictljto 

•u.  \    -Mt  it  is  unnecessary  to  describe  them  tis  a  distinct  group,  as 

sv-.i  «ii*iic  in  the  case  of  the  more  numerous  and  considerable 

;ica  Hliivh  attach  the  upper  limb  to  the  trunk. 


FASCLS    OF    THS    HTP    AKD    THIGH. 

Lu  «uy«rfioiAl  fascia  of  the  Kiwor  limb  is  siuiilar  to  and  continuoos 

!  I  liai  i«i"  ^'iluT  luirt*  of  the  boily.    Over  the  gluteal  region  it  is  very 

..k,  luil  iussists  in  forming  the  pn;>miiience  of  the  buttock.    On  the 

.  :ii  v-r  ilu-  ilu^li  it  a»vors  the  lymphatic  glands  and  the  superficial 

^vlh  .iiiil  luTU'S  :  it  pjuisis  fri'cly  over  Poupart's  hgament,  I)ecomiiiff 

itiuuous  with  tl»o  suU'utauei^us  layer  of  the  alxlominal  fascia, and 

.iiUiUly  it  jKu*s^'s  into  the  dartos  tunic  of  the  scrotum  and  into  the 

*  l>i.  K}.  \\.  IHichcv-uc,  *' rh\-i.iolo^io  defl  Mouvemcnts,  Jbc,"  Paris,  1867. 
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niieum.    In  tb*  li v..,.. 

.'.olar  tissue,  plaL-^iu  :.. .  .  :' f  »MTtli  of 

'.lised  from  the  biuiu-  .  ■■•'ti   iIh; 

lii'od  separately  as  u  utt;    ;.  ■;■''.■ 

mi imcd  across  the  buj jL-.-ii  -      .,.■ 
•  'f  which  it  is  closely  aiLa-.ii--;     *, 
..ill  foramina  for  the  pa^sii^-. 
-  iliQ  name  of  cribriform  J  a^i 
.he  thigh  or  fascia  lata  is  i.  bti .. 
:"  white  shinmg  fibrous  tissue,  uuv  . 
UiL"  limb.     It  is  attached  suj^riv^Ji,  l 
;:■:,  to  the  crest  of  the  ilium,  to  i-w^.^c-- 
;  li.iiuis  of  the  pubis,  to  the  ramus  ua'  i u.^ 
.       .  L't  the  lower  margin  of  the  great  sacr.-©'.-* '.a-. 
_   .:.iil  region  it  descends  on  the  surface  o-J  i.^-.  ^■ 
.    ;  •:  liir  as  the  upj)er  border  of  the  gluteus  m&riiuu ..  w 
.  -  ::.:  .  two  layers,  one  of  which  passes  on  the  suj^srliUi.'. 
.•u  :L«j  deep  surface  of  that  muscle.    After  encasing  th^  jLu«r' 
rers  unite  at  its  lower  and  external  borders.     Over  iLk  t.^ 
Qter,  where  the  layers  unite  externally,  and  where  also  tLt  W- 
h  thickened,  the  greater  number  of  the  fibres  of  the  masf:^y,  «u 
d  between  the  layers.    The  thickened  portion  of  the  &scia  jui**; 
ied  downwards  on  the  outside  of  the  thigh,  from  the  crest  of  'Sm. 
to  the  outer  tuberosity  of  the  tibia  and  the  head  of  the  fibuii;. 
Uhtihial  band  consists  of  dense  ghstening  parallel  fibres,  and  abcmt 
iction  of  the  upper  and  middle  thirds  of  the  thigh  it  receives  dy^ 
ertion  of  the  tensor  vaginae  femoris  muscle.  On  the  rest  of  the  thigh 
cia  lata  varies  in  thickness.    It  is  thinnest  in  the  upper  and  inner 
'  the  thigh,  where  it  covers  the  adductor  muscles.    At  the  knee  it 
iderably  strengthened  on  each  side  of  the  patella  by  tendinous 
ions  given  oii'  from  the  lower  parts  of  the  vasti  muscles,  and 
in  forming  the  capsular  investment  of  the  joint.    This  part  of 
icia  is  firmly  attached  to  the  head  of  the  tibia  and  to  the  lateral 
18  of  the  patella,  but  a  superficial  layer  is  given  oflF  which  extends 
\e  front  of  the  latter  bone,  a  svnovial  bursa  of  considerable  size 
interposed.    A  second  smaller  bursa  is  placed  immediately  under 
n  covering  the  patella,  and  the  cavities  of  the  two  are  sometimes 
ions  through  an  aperture  in  the  aponeurosis.    Other  small  bursse 
i  unfrequently  present  over  the  patella  or  its  Ugament,  or  over  the 
e  of  the  tibia.    Posteriorlv  the  fescia  is  continued  uninterruptedly 
le  hamstring  muscles  ana  the  popliteal  space  into  the  fascia  of 

he  front  of  the  thigh,  a  little  Ixilow  and  external  to  the  inner  end  of 
■t's  ligament,  is  placed  the  saphenous  opening^  an  aperture  in  the 
ata  through  which  the  internal  saphenous  vein  passes  to  join  the 
I  vein,  and  which  receives  special  attention  from  its  being  the 
f  exit  of  femoral  heniia.  The  outer  part  of  this  opening  lies  in 
)f  the  femoral  artery,  and  is  bounded  externally  by  a  crescentic 
I,  the  falciform  border,  which  crosses  the  surface  of  the  infundi- 
m  sheath  of  the  femoral  vessels.  This  margin  in  the  middle  of 
mt  is  continued  into  looser  tissue,  the  above-mentioned  cribriform 
but  superiorly  and  iiiferiorly  it  ends  in  two  more  distinct  in- 
extrcmities,  the  superior  and  inferior  cornua.     The  inferior 


/ 
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\  comn,  the  mosfc  completely  defined  part  of  the  margin,  lies  in  the  an^ 

^  between  the  internal  saphenous  and  the  femoral  Teins,  below  their 
junction ;  while  the  superior  comu  forms  a  larger  curve,  the  inner  a- 
tremity  of  which,  often  called  femoral  ligammty  passing  completely  to 
the  inner  side  of  the  femoral  sheath,  is  attached  to  the  ^nt  of  Gimber- 
nat's  ligament. 

It  is  customary  to  call  the  parts  of  the  &scia  lata  which  are  plaeed 
external  and  internal  to  the  saphenous  opening  the  Uiac  and  pikk 
portions.  The  iliac  portion  is  intimately  connected  above  with  Pen- 
part's  ligament,  as  well  as  with  the  deep  layer  of  the  superficial  fiuciaQf 
the  abdomen,  and  internally  forms  the  falciform  margin  of  the  si^phe- 
nous  opening ;  the  pubic  portion,  attached  superiorly  to  the  ilio-pectmed 
line,  passes  on  its  outer  side  deeply  behind  the  sheath  of  the  vessels,  witt 
which  it  is  connected,  and  is  continued  into  the  iliac  &scia  to  be  snbn- 
quently  described. 

The  fascia  lata  is  perforated  in  many  places  by  foramina^  which  allof 
the  passage  of  the  cutaneous  nerves  and  blood-vessels. 

The  fascia  lata  has  various  deep  processes.  One  of  these,  leaving  the 
main  fascia  at  the  insertion  of  the  tensor  vaginas  femoris  mnscle,  paan 
upwards  on  the  inner  side  of  that  muscle  as  a  strong  flat  band  on  the 
surface  of  the  vastus  extemus,  and  is  attached  superiorly  to  tJie  ilium 
above  the  origin  of  the  posterior  head  of  the  rectus  femoris,  with  irtiA 
also  it  is  closely  connected.  Two  processes,  the  external  and  inkmA 
iniermusmlar  septa,  bind  the  fascia  to  the  femur  in  the  lower  part  of  the 
thigh :  the  external  septum,  situated  between  the  vastus  extemus  and 
crureus  in  front  and  the  short  head  of  the  biceps  behind,  is  inserted 
into  the  linca  aspera  fi-om  the  lower  border  of  the  tendon  of  the  gloten 
maximus  to  the  outer  condyle  of  the  bone  :  the  internal  septum,  which 
is  much  thinner,  is  inserted  into  the  femur  between  the  vastus  inteniQB 
and  the  adductor  magnus,  becoming  blended  with  the  tendinous  attach- 
ments of  those  muscles. 

Sheath  of  the  Femoral  Vessels, — The  femoral  vessels  are  surronnded 
by  an  investment  of  fascia,  which  in  its  upper  part  is  particularly  dis- 
tinct and  receives  the  name  of  the  crural  sheath.  This  sheath,  cwn- 
mencing  at  the  deep  cniral  arch,  is  continuous  with  the  transversalis 
fascia  and  iliac  fascia  of  the  cavity  of  the  abdomen.  Its  outer  border 
descends  in  contact  with  the  artery,  while  its  inner  border  is  inclined 
outwards  from  the  margin  of  6imbernat*s  ligament,  and  comes  in  con- 
tact with  the  vein  at  the  distance  of  less  than  an  inch  lower  down  :  the 
sheath  is  therefore  funnel-shaped.  It  is  divided  into  three  compart- 
ments, separated  by  thin  septa  :  the  outermost  contains  the  artery,  the 
middle  one  the  vein,  and  the  innermost  forms  a  space  occupied  at  its 
upper  end  by  the  crural  ring,  and  in  which  there  is  generally  a  lymphatic 
gland  and  some  fat.  Through  this  passage  a  femoral  hernia  descends, 
and  on  this  account  it  has  been  named  the  femoral  or  crural  canaL 
(See  later,  the  special  account  of  Hernia). 
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The  muscles  of  this  region  are  the  three  glutei,  the  tensor  vagime 
femoris,  the  pyriformis,  the  obturator  internus  with  the  gemeUi,  the 
obturator  extemus,  and  the  quadratus  femoris. 

The  glnteiui  maximas  is  a  very  large  and  coarsely  fasciculated 


GLUTEUS  MAXIMUS. 


idrilateral  in  shape,  which  arises  from  the  posterior  fourth  of 
■est,  and  from  the  rough  surface  of  the  ilium  between  the 
18  superior  curved  line  ;  from  the  back  of  the  last  two  pieces 
Tim  and  the  first  three  pieces  of  the  coccyx  ;  from  the  great 

(TRBFICIAL    XVSCLKS    OF    THB    HIP  Fig.  176. 

8BKX  FROM  BEHIND.      (A,  T.)     ^  

nedius,  covered  by  the  fascia  lata ; 
aximos  ;  2^,  lower  part  of  the  fas- 
of  the  gluteus  maximns  ;  3,  Tastus 
bioepe  flexor  cruris ;  i\  tendon  of 
S,  f>\  semitendinoeus  ;  6,  6,  semi- 
;  7,  7',  gracilis ;  8,  sartorius ;  9, 
gnus ;  10,  outer,  and  11,  inner 
gastrocnemius  ;  12,  placed  in  the 
oe,  points   to    the   origin  of    the 


Ic  Ugament ;  and,  between 
1  and  the  ilium,  from  the 
B  of  the  erector  spinse  muscle, 
passes  downwards  and  out- 
i  parallel  fibres.  The  whole 
)er  half  of  the  muscle,  and 
icial  fibres  of  the  lower  half 
d  into  the  strong  fascia  on 
ide  of  the  thigh  ;  the  deeper 
•  portion  of  the  lower  half 
attened  tendon  which  is  at- 
the  gluteal  ridge  on  the 
1  of  the  shaft  of  the  femnr. 

. — ^The  lower  border  of  the  muscle 
Told  of  the  nates.  The  deep  sur- 
n  the  glutens  medius  and  pyri- 
oles,  the  tendon  of  the  obturator 
ith  the  two  gemelli,  the  quad- 
ffiB,  a  smaU  portion  of  the  ad- 
prns,  the  great  trochanter,  the 
exoeity,  and  the  origins  of  the 
muBclefl ;  it  covers  also  the  sciatic 
.  nerves  as  they  emerge  from  the 
ft  the  pyrlformis,  the  superficial 
the  gluteal  artery  passing  out 
muscle,  and  the  pudic  vessels  and 
\  behind  the  spine  of  the  ischium. 
the  fascial  insertion  of  the 
I  the  great  trochanter  is  a  large 
ir  bursa,  or  there  are  sometimes 
ee  smaller  ones,  and  another  in- 
etween  it  and  the  upper  part  of 
extemus. 
it  size  of  the  gluteus  maximns, 

Dsequent  prominence  of  the  buttock,  is  a  characteristic  of  man  as  oom- 
.  those  animals  whicli  most  nearly  approach  him  in  general  structure, 
r. — These  are  not  frequent.     The  muscle  has  been  seen  receiving  an 
fasciculus  of  origin  from  the  lumbar  aponeurosis,  or  joined  at  its  lower 
a  distinct  slip  from  the  lower  part  of  the  saorom  and  oooogrxi  ] 


MUSCLES   OF   THE  LOWER  LIMB. 

Bcntmg  the  agitator  caudsc  of  the  lower  animals.  The  fibres  arising  from  Hm 
Bacro-sciatic  ligament  and  the  margin  of  the  sacnun  are  normally  sepazated  bj  a 
layer  of  areolar  tisHue  from  the  superficial  portion,  and  a  powerfol  derebpniat 
of  the  deep  part  has  given  riHe  to  the  bilaminar  condition  described  by  Tiedeman 
and  otherrt  (Ilcnlc). 

The  glatens  mediiui  muscle,  covered  partly  by  the  platens  TnaTimiM, 
partly  by  the  i'aseia  lata,  arises  from  the  sm-face  of  the  ilium  betineen 
the  crest,  tlie  superior  and  the  middle  curved  lines,  and  in  front  of  the 
j^luteus  maximus  from  the  strong  fiiscia  covering  its  outer  surface.  The 
muscular  fibres  converge  as  they  desa»nd,  the  anterior  fibres  pasBing 
()bli(iuely  ))ackwards,  the  posterior  fibres  obliquely  forwards,  and  tomi- 
nate  in  a  flattened  tendon,  which  is  inserted  into  an  oblique  impreanaft 
dirccted  downwards  and  forwards  on  the  outer  surface  of  the  gnU 
trochanter.  The  tendon  is  separated  by  a  small  bursa  from  the  upper 
part  of  the  trochanter. 


Fig.  177. 


Fig.  177. — DbBP  XU8CLB8    OF    THS    HIP  01 
THE  LEFT  BIDE,  PBOM   BEHIVD.      ) 

The  gluteus  maximus,  and  the  muida  tC 
the  thigh  have  been  removed.  1,  I,  ghtev 
incdius  ;  2,  pyriformis ;  3,  gemeUns  np^ 
rior ;  4,  gemellus  inferior ;  5,  obtaialar  ii- 
temus,  seen  partially  within  the  pelrit,  tad, 
after  Issuing  by  the  smaU  sciatic  boI^ 
Iwtwcen  the  gemelli  muscles ;  6,  quadnlM 
femoris  ;  7|  tendon  of  the  obturator  eitar- 
mis  l>etwecn  the  gemellus  inferior  and  qoMt 
ratus. 


Itt'Uitlon*. — Between  this  muscle  and 
the  gluteus  minimos  are  the  raperior 
gluteal  nerve  and  the  deep  brandiet  of 
tiio  gluteal  vessels.  At  its  anterior  border 
its  fibres  are  paraUel  to  and  ge&en^j 
united  with  those  of  the  glutens 
minimus.  This  border  also  is  overiapped 
by  the  tensor  vaginai  femoris.  Tin 
posterior  border  is  in  contact  with  the 
pyriformis.  the  superficial  part  of  the 
gluteal  vessels  passing  between  the  twa 
Vti  riff  iff, — Some  of  the  deeper  fibres  of  the  muscle  occasionaUy  end  in  a  sepa* 
rate  tt'udon  which  is  inserted  into  the  upper  border  of  the  great  trochanter.  The 
}HVit5.'rii)r  Umlor  of  the  muscle  is  sometime:)  closely  nnited  to  the  pyrifoxmis,  or 
M>nio  of  tho  fibres  end  on  the  tendon  of  that  muscle.  A  bursa  is  occasionally  prfr- 
tunit  betwtvu  the  tendon  of  this  muscle  and  the  pyriformis  (1  in  15,  3Iacalister). 

Tho  gluteus  xnixiimus,  (tiir.  178,  1)  (xnored  by  the  preceding  muscle, 
arijk's  t'nmi  tho  whole  siuice  on  the  ilium  l>etweon'the  middle  and  inferior 
ourvod  linos.  Tho  liluvs,  converging  as  thoy  descend,  terminate  in  an 
aponoim»tio  tondon  on  tho  outer  surfacv  of  the  muscle,  which  becoming 
narrvjwal  is  inserteil  into  an  impri.»ssiv>n  on  thoiintorior  ].>order  of  the  great 
invhaiitor.  The  toudou  is  lK>uud  down  to  the  prominence  of  the 
uwlmntor  by  a  strv>nir  tibrous  Uind  which  joins  it  from  the  upper 
uiai-giu  of  tho  capsule  of  the  hip-joint.  A  synovial  bursa  is  inteipi«cd 
Uiwivu  tho  toudou  and  the  tivchanccr. 

JuUrii^Hs. — Tho  anterior  Ivnlor  of  the  muscle  is  in  contact  with  that  of  the 
gluteus  m«diu:» ;  its  dtrt'i^  t^urface  with  the  ca^vule  of  the  hip  joint,  and  the  foi- 
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taior  liead  of  the  rectos  femoris ;  its  outer  surface  is  covered  bj  the  gluteus 
SMdius,  gluteal  vessels  and  superior  gluteal  nerve ;  and  its  posterior  border  is 
COTcred  by  the  pyrif ormis  muscle. 

Variettes, — ^This  muscle  may  be  divided  into  an  anterior  and  a  posterior  part, 
or  it  may  send  detached  slips  to  the  hip  joint,  to  the  pyrif  ormis,  to  the  gemellus 
■aperior,  or  to  the  outer  part  of  the  origin  of  the  vastus  extemus  (Macalister). 
The  anterior  fibres  are  occasionally  separate,  representing  the  searuoriut  muscle 
«f  apes. 

The  tukaor  ▼agiius  femoris  or  ilio-aponeurotic  muscle  (fig.  180,  5) 
ariies  by  tendinous  fibres  from  the  external  margin  of  the  iliac  crest  at 
ill  fore  part,  and  from  part  of  the  notch  between  the  two  anterior  iliac 
ipines  external  to  die  attachment  of  the  sartorius,  and  by  some  fleshy 
DOfee  from  the  fascia  covering  the  gluteus  medius  :  passing  downwardls 
and  a  little  outwards  and  backwards  it  is  inserted  between  two  laminse 
€i  the  fascia  lata,  from  three  to  four  inches  below  the  great  trochanter 
of  the  femnr.  The  outer  of  these  laminas  is  continued  upwards  on  the 
muscle  in  its  whole  extent,  being  part  of  the  general  investment  of  the 
limb,  the  deeper  is  connected  above  with  the  origin  of  the  rectus  femoris, 
and  with  the  fibres  attaching  the  gluteus  minimus  to  the  hip-joint.  The 
ftbres  in  the  fascia  prolonged  from  the  insertion  of  the  muscle  form  part 
€f  the  ilio-tibi^  band,  and  can  be  followed  in  this  down  to  the  outer 
tabaoAtj  of  the  tibia. 

Mdmtions. — ^This  muscle  lies  upon  the  anterior  border  of  the  gluteus  medius, 
tta  upper  parts  of  the  rectus  femoris  and  vastus  extemus  muscles,  and  the  as- 
Qgndlng  bnnches  of  the  external  circumflex  arteiy.  At  its  origin  it  lies  between 
the  artoriiiB  and  gluteus  medius  muscles. 

The  j^jzilbmiia  muscle  arises  within  the  pelvis  by  three  fleshy  digita- 
tkRis  fi^  the  second,  third  and  fourth  pieces  of  the  sacrum  between 
and  outside  the  anterior  sacral  foramina,  slightly  from  the  hinder  border 
of  the  ilinm  immediately  below  the  posterior  inferior  spine,  and  from  the 
neat  ncro-sciatic  ligament.  The  muscle  passes  out  of  the  pelvis  by 
Uie  great  sacro-sciatic  foramen,  and  is  inserted  into  a  mark  on  the  upper 
bor£r  of  the  great  trochanter  by  a  rounded  tendon  which  is  closely 
muted  for  some  distance  before  its  insertion  to  the  subjacent  tendon  of 
the  obimator  intemns  and  gemelli  muscles. 

Aflk^i0iw.— Between  the  upper  border  of  the  muscle  as  it  escapes  from  the  pelvis 
and  the  bone  the  gluteal  vessels  and  the  superior  gluteal  nerve  issue ;  at  its  lower 
bcxder,  between  it  and  the  superior  gemeUus,  the  sciatic  and  pudic  vessels  and 
Bonrei  make  their  appearance ;  its  superficial  surface  is  covered  by  the  gluteus 
auaimiis ;  and  its  deep  surface  is  separated  by  the  hinder  part  of  the  gluteus 
minimiis  from  the  hip-joint. 

VarUtits. — This  muscle  is  frequently  pierced  by  a  root  of  the  great  sciatic 
nerme  orhy  itm  external  popliteal  branch,  and  is  thus  divided  more  or  less  com- 
pletdj  into  two  parts.  It  may  be  united  with  the  gluteus  medius,  or  give  fibres 
to  the  gluteus  minimus,  or  receive  the  insertion  of  the  superior  gemellus.  It 
■ay  hftTe  only  one  or  two  sacral  attachments,  or  again  its  tendon  may  be  inserted 
into  the  capsule  of  the  hip-joint    Its  entire  absence  has  also  been  noted. 

The  obturator  intemiui  muscle,  in  great  part  lodged  within  the 
pdviB,  arises  from  the  deep  surface  of  the  obturator  membrane  except  at 
lU  lower  part ;  from  the  fibrous  arch  which  completes  the  canal  for  the 
obturator  vessels  and  nerve ;  from  the  pelvic  surface  of  the  hip-bone, 
externally  between  the  obturator  foramen  and  the  great  sciatic  notch, 
reaching  up  to  the  ilio-pectineal  line,  and  internally  between  the  foramen 
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and  the  margin  of  tbc  pubic  arch  j  a  few  fibres  also  arise  from 
obturator  fmc'm,  which  is  in  contact  with  the  deep  sni^Mse  of 
muscle.  Its  fibres  converging  ns  they  proceed  biw::kwards  finom 
origin,  the  muscle  emerges  from  the  |)ehi8  by  the  small  eacra-iciitie" 
foramen,  gliding  over  the  trochlear  enrfiice  of  the  ischium,  and  is  diredil 
outwards,  to  be  inserted,  in  connection  with  the  gcmelli,  into  m  i»* 
pression  on  the  fore  piirt  of  the  inner  isurface  of  the  great  troduute* 
The  tendon  occupies  the  surface  of  the  muscle  which  is  towordf  Ik 
hone,  and  consists  as  it  passes  through  the  foramen  of  foor  or  fct 
narrow  portions  which,  commencing  independently  in  the  substance  rf 
the  pelvic  portion  of  the  muscle,  receive  the  pinnately  dispoaed  flctk 
fibres.  A  layer  of  cartilage  lines  the  trochlear  groove  of  the  bone,  m 
forms  a  series  of  ridges  with  intervening  grooves  corresponding  to  tk 
divisions  of  the  tendon,  while  the  movement  of  the  latter  is  fadlitatd 
by  a  large  synovial  bursa.  Another  bursa,  of  much  smaJla'  mu^ 
elongated  and  narrow,  is  sometimes  placed  between  the  tendon  and  Ik 
capsule  of  the  hip-joint.  These  bursso  are  oocasionallj 
with  one  another. 


Rtlations. — Tlie  <!eep  gm-face  of  the  i^elvic  portion  ui  in  contact  with  t 
rator  portion  of  the  pt4vic  fascia  luid  near  its  lower  border  with  the  podio  fiwll 
and  nerve.  The  outer  surface  is  in  contact  with  the  bone  and  obCDmot  Wf^ 
bnme.  At  ita  upper  border  the  obturator  veeeels  and  nenre  pofli  thsMj^  Ibi 
obtaiEtor  foramen.  The  extrapelTic  portion  lies  between  the  gemelli  aod  iftwa* 
tact  with  the  ischium  antl  capsnile  of  the  hip-joint  It  i»  ooyerod  hj  1^  (mi 
aacro-soiatio  ligament,  the  eciatic  veBBei^  and  nerrea,  and  by  the  glafeena  i 


The  gemelH  (gem  in i)  are  two  small  narrow  muscles, 
chiefly  of  tlt;t?hy  fibres  extended  horizontally  on  each  side  of  the 
of  the  obtimitor  intcrnus  ;  and  they  are  named  from  their 
above  and  below  the  tendon.  The  g&meJhi8  sitpmioTf  which  i»' 
the  smaller  muscle,  arises  from  the  outer  and  lowof  port  of  tlis 
spine  ;  the  grnwllus  inferior  takes  origin  from  the  npper  part  of  Um 
tuberosity  of  the  ischium,  along  the  lower  border  of  the  groove  Ibr  tk 
obturat4^r  intemus.  Passing  outwards,  they  join  the  tendon  of  Ifae  in* 
ternal  obturator  muscle,  and  are  inserted  with  that  into  the  mi 
trochanter.  The  two  mnBclcs  usually  meet  at  their  origin  heneoifc  tk 
tc  ndou  of  the  obturator,  while  at  their  insertion  they  overlap  and 
or  less  conceal  it. 


Rflationjt, — The  imperior  gemellna  Is  placed  Imiiiediately  babw  the 
the  inferior  gemellos  is  alx^re  the  quadratna  f emoHa,  and  at  ita  ineestka  If 
to  the  tendon  of  the  obturator  extemna  muBcle.    Tbeee  mnticlea  mMj  lie 
ag  portions  of  Iho  obturator  int^^miLi  arising  ertemalljr  to  the  pel^i«, 

Var'iHirt.—^hi;  gemelluB  superior  is  often  very  small,  and  not  nnft i^iwHy  Ji 
altogether  absent.  Absence  of  the  gemellna  inferior  has  abo  baca  t/btmww^  M 
more  mrely  than  that  of  the  npper  mosde. 

The  qua4r&tTis  femoris  muscle,  of  an  oblong  shape,  ariaes  from  an 
impresfcion  along  the  outer  border  of  the  ischial  tuberosity,  Qn4«  pTP* 
cecding  horizf»u  tally  outwards,  is  inserted  into  the  tubercle  of  the  qiiJ* 
rat  us  and  the  back  of  the  femur  immediately  below  thi%  leMthtQg  lo  111 
level  of  the  small  trochanter. 


Rftittiom. — ^The  upper  border  of  this  mnicle  ia  in  eoatact  with  the  I 
IptmaUua ;  the  lower  with  the  adductor  ma^noi^  the  tnnavaiio  bmeh  ef  i^ 
tatoiud  dfoumilex  artery  passing  between  the  two.    ft  nrmenili  the  niilnr  pit  ^ 
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B  between  the  acetabulum  and  the  tuberosity  of  the  ischium  to  the 
part  of  the  hip-joint ;  then  winding  backwards  and  upwards, 
f  applied  to  the  lower  and  hinder  surfaces  of  the  neck  of  the  femur, 
fnd  in  a  tendon  which  is  inserted  into  the  bottom  of  the  chgital 
of  the  great  trochanter. 

i<iM#.— The  obturator  extemns  is  concealed  in  front  by  the  peotinens,  ilio- 
addnctor  brevis  and  adductor  magnns  muBcles;  near  its  insertion  it  is 
1  behind  by  the  qnadratos  f emoris :  its  deep  surface  is  closely  connected 

caprale  of  the  hip  as  it  passes  backwards.    The  obturator  vessels  are 

between  the  muscle  and  the  obturator  membrane,  and  the  superficial  part 

obturator  nerve  passes  above  it  while  the  deep  part  perforates  it  near  its 

bondflf. 

fi0. — ^The  gluteus  maximus  is  supplied  by  the  inferior  gluteal  nerve ;  the 

I  Biediiis  and  minimus  and  tensor  vaginas  f  emoris  by  the  superior  gluteal 

The  pyriformis,  gemelli,  obturator  intemus,  and  quadratus  f  emoris  receive 
,  Imnches  from  the  sacral  plexus.  The  obturator  extemus  is  supplied  by 
tantor  nerve. 

ioBs.— The  gluteus  maximut  muscle  is  the  chief  extensor  of  the  hip-joint. 
a^f&Dcj  the  bent  thigh  is  brought  into  a  line  with  the  body.  The  lower 
f  the  muscle  also  acts  as  an  adductor,  and  external  rotator  of  the  limb, 
tiM  upper  part  will  assist  in  producing  abduction.  Its  most  powerful 
t  and  that  in  connection  with  which  it  is  so  largely  developed  in  the  human 
k^  Is  to  extend  the  trunk  upon  the  thigh  when  bent  forwards.  It  also 
Into  operation  in  ascending  an  incline  or  a  stair,  in  leaping,  and  in  rising 
he  dtting  posture.  But  although  the  full  contraction  of  the  glutei  maximi 
dnd  to  bring  the  body  into  the  erect  posture,  it  is  not  necessary  for  its 
■Mooe  when  complete,  the  trunk  being  then  supported  on  the  thigh-bones 
I  tension  of  ligaments,  while  the  body  is  so  poised  that  its  centre  of 
f  is  pUoed  slightly  behind  the  vertical  plane  passing  through  the  middle  of 
^Joints  (see  p.  170).  By  means  of  its  insertion  into  the  ilio-tibial  band  of 
tela  lata,  which  is  attached  below  to  the  fore  part  of  the  outer  tuberosity 
ttibia,  the  gluteus  maximus  is  farther  enabled  to  exercise  an  influence  upon 
lee,  steadying  and  supporting  that  joint  in  the  extended  position  during 
Bff,  when  the  proper  extensor  muscles  are  relaxed. 
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flacton  when  the  hip  is  flexed.  The  qttadratu*  f^nutriit  rotates  the  thigh  ootwuii 
and  ofLMiHtH  in  addncting-.  The  obturator  externwt  is  also  principally  an  extend 
rotator,  but  it  is  farther  a  flexor  and  adductor  of  the  thigh,  bringing  the  iipp» 
moHt  of  the  two  liml>fl  into  position  when  we  cross  the  thighs  in  aittiog.  & 
supports  the  hip-joint  posteriorly  and  inferiorly. 

POSTERIOR    FSMORAIi    OR    HAMSTRZNa    Mn8CIiB& 

At  the  back  of  the  thiph  are  three  lonff  flexor  mnscles  of  the  knee- 
joint  ;  viz.,  the  biceps,  scmitendinosus,  and  semimembranosus. 

Tlie  biceps  flexor  cmris  mnscic  consists  of  two  parts,  arising  one 
from  the  hip-bone,  the  other  from  the  femur,  which  unite  inferiOTijto 
terminate  on  the  fibula.    The  long  head  arises  by  a  tendon  conmMA 
to  it  and  the  scmitendinosus  from  the  inner  impression  on  the  upper 
part  of  tlie  ischial  tuberosity,  receiving  also  some  fibres  from  the  mA 
sacro-sciatic  ligament ;  the  short  head  arises  from  the  outer  lip  of  the 
linea  aspera  in  its  wliole  extent,  from  the  upper  two-thirds  of  Um 
external   supracondyhir  line,  and  from  the  adjacent  external  infce^ 
muscular  septum.    The  muscular  fibres  from  both  heads  end  in  a 
common  tendon,  which  is  inserted  into  the  upper  and  outer  part  d 
tlic  head  of  the  fibula  by  two  portions,  whicn  embrace  the  extend 
lateral  ligament  of  the  knee-joint.    Some  of  the  fibres  of  the  tendon, 
passing  fi^rwanls  and  inwards,  are  insert43d  into  the  outer  tuberosity  of 
the  tibia,  and  from  the  posterior  border  others  are  given  off  to  the 
fiuk*ia  of  the  leg. 


i?i7/i//i»ix. — ^Tho  upper  end  of  the  biceps  is  covered  by  the  glutens  : 
in  the  n>st  of  its  oxront  the  muscle  is  subcutaneous.  It  lies  upon  the  semimem- 
branosus, tho  }?reat  sciatic  nerve,  and  the  adductor  magnus ;  its  inner  border  is 
in  ctmtaot  with  tho  somitondinosus  and  semimembranosus,  and  at  its  lower  aid 
it  forms  tho  upper  and  outer  Iwundary  of  the  popUteal  space.  A  borsa  is  gene- 
rally prison t  U'twoen  tho  tondon  and  the  external  lateral  lig^ament,  and  there  Si 
somotimos  another  between  the  long  head  and  the  origin  of  the  semimembranosiML 

Varittit*. — ^Tho  short  hea^l  may  be  absent,  or  there  may  be  an  additional  head 
arising  fnim  the  ifH^hial  tuberosity. or  from  the  linea  aspera.  or  from  the  inner  sopim- 
oinidylar  rid>rt^  of  the  femur,  or  from  various  other  parts.  A  slip  has  been  ttiad 
jKissi'ng  from  the  long  heat!  to  the  gadtioonemius  or  the  tendo  Achillia 

Tho  Mmitendinosiis  iun<k?U\  closely  united  at  its  origin  with  the 
loiijr  head  oi  tho  b:iv|v?,  arises  trxmi  the  t;;l<TV'sity  of  the  ischium^  and 
tVvnw  tho  toudo!\  oommon  to  it  with  the  bi^vps  for  about  three  inches; 
It  dos*  ends  on  tho  ivwk  of  the  ihi.ch,  and  terminates  in  the  lower  third 
in  rt  IvMvj,  n^uv..Uti.  and  slo!idt:r  tcr.dv^n.  which  passes  along  the  inner 
Nulo  .'t  iV.c  vv  •.  lici,;!  sivuv,  ris:ir*i:  vr.  :ho  semimembranosus,  and  corves 
t\r\\^i:\;s  t.Mv  ir.>vr:oil  in  an  exi\ir..U\l  tV-nii  inio  the  upper  part  of  the 
ituuT  s/.vr.uv  k\  :\\c  v.Vix  a  v\:*.s:.:er.^b!e  pr*.x>:«  being  sent  from  its 
bwiT  K  T\;.  r  :.^  :*  o  t/,>. ..%  if  the  '.:>:•  Therv  the  tendon  is  on  the  same 
.  ".v..  \  '.  .,:  v^:'  :':;o  c::5*:i*.:sv  K:h  Kir.j:  under  cover  of  the 
a  ^:::>s;i  s.;v>r,\::*  fr.t"  :r.rtv  :er.vi.::s  fivm  the  internal 
•.t  .-t  ;":-.;  K-.V,  •  ".:,  Tr.e  U  .:y  o:  :ht  muscle  is  tnversed 
; \  In  ;'• : V.  ;  . .  : -.: :  :c r. At. . ::>  in: i rseot ion. 
i«mhr«aoras  :■  .::!^.;  .sr:<^>  fr:r.:  the  r:Ux^roeity  of  the 
.  •..;  .K*  .'  ;  . .  ;>  ..:  V '  :*:.:  .riiTlr.  cf  :he  biceps  and  semi- 
.•  N  •  \  .: :' . .  :< :  ;v.  ;  v  .* .  v  v> " :  r.  :>  i^'x 'red  on  its  posterior 
■.\-.\  Vs  \v. ,  * ,  .- .  V.  '.V  V. : ; :  ■* ;  -  .'" : '"■  i*  two  muscles.  The 
;•  >  ;o,  ,  "i.v  ,:,  ...v.  *.:,;> : .  ,;-.;  .-c:trade  of  the  muscle  for 
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fiKIfiH,  FBOM   BBHIHD.       (A.  T. )      { 

dor,  a\  posterior  superior  spine  of  the 
'^  posterior  mfeiior  spine  ;  c^  c,  great 
1  troebuiten ;  d^  symphiaifl  pubis ;  e, 
hvpimtf  ;  ff  popiiteal  lurface  of  femur; 
yC  fitaU ;  1,  ghtem  minimuB  ;  2^  ob> 
^•-«,..c.  ^Q  gemelli  have  Wn  re- 
itor  txternuB  ;  4,  emalJ  part  of 

[WMrtinous  and  ad*luctor  brem  ; 
of  the  lulductor  magnuii  from  the  lower 
ae  bchial  taberoaity ;  5',  5',  line  wf  in* 
'  tlus  muscle  on  the  th&ti  of  the  femur, 

\  three  Arched  tendinoim  lotcr- 
he  psassge  of  the  perforating  vessels  ; 
a  of  insertioa  into  the  a<ldnd.or  tu- 
BtwQSQ  the  lower  5'  and  5",  tb©  interml 
rhich  the  femoral  vessels  pa$«  into  tbe 
Kpduee ;  the  upper  5'  ia  placed  upon  the 
f  the  qnsdratua  femons  ;  6,  vastus  ex- 
r«  Tsslua  intcmtLB ;  S,  femond  liesd  of 
is;  8',  its  ifichbd  head,  cut  short;  9, 
BDUicie:  at  its  upper  cud  the  outer 
the  gssferocnemiug ;  the  figure  5",  ia 
I  cot  iimar  head;  10,  popliteus  ;  11, 
f  lh>  sflmtaieinhnmosmt ;     12,  upper 

Border  of  the  miiscle.  The 
Bbdon  makes  Its  apiKjarance 
he  middle  of  the  thigli,  becomes 
m  mtiscuJar  fibres  at  the  level 
KDee,  and,  tm-iiin^  somewhat 
1;  is  inserted  maiuly  into  the 
art  of  the  liomoiital  groove  on 
'  ^of  the  inner  tuberosity  of  the 
lie  considerable  expansion  is 
and  outwiirds  to  the  pos- 
igament  of  the  knee-joiufc  (see 
I,  another  is  continued  dovm- 
o  the  faiscia  covering  tlie  jwpli- 
Qscle,  and  a  few  fi l>rcs  join  the 
era!  ligament  of  tlie  joint. 

U — At  its  upper  part  the  Bemi- 
i  oblitiiiely  from  withotit 
the  conjoined  biceps  and 
ilmosiis,  and  the  latter  muf^le  lies 
in  its  whole  len^.    Ita  deep  ear- 
ito  upon  the  adductor  magnimt  and 
kl  BcLfttic  nerve  lies  along  itn  outer 
Between  the  lower  tendon  and  the  inner  hssd  of  the  g-astrocnemios  is  a 
k  which  generallj  eommunicates  with  the  cavity  of  the  knee-joint,  and 
i  flmaller  one  separates  the  main  portion  of  the  tendon  from  the  promi- 
iper  xnargin  of  the  groove  on  the  tibia. 
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The  hamstring  mnsclcs  descend  for  the  greatest  part  of  their  length  hi  oontvk 
Avith  one  another,  being  bound  down  bj  the  fascia  hita ;  bat  inferioily  tbcy 
divcrgre.  the  bice[)s  pairing  to  the  outside,  and  the  semimembranosus  and  not 
tendinosus  to  the  inner  side  of  the  knee,  forming  the  superior  borden  of  i 
diamond-shaix?d  hollow  at  the  back  of  the  knee  — the  popliteal  space — the  infenar 
margins  of  which  arc  formed  by  the  heads  of  the  gastrocnemius  muscle. 

1  aritiitit. — Absence  of  the  semimembranosus  muscle  has  been  observed.  It  hai 
also  been  found  double,  or  with  its  origin  for  the  most  part  from  the  g^reat  sush 
.^jiatic  ligament. 

Nerves. — Those  muf^clcs  are  all  supplied  by  the  great  sciatic  nerve. 

Actions. — ITie  ham*tri»fi  mttfccle*  flex  the  knee,  and  when  that  joint  is  bent 
they  can  rotate  the  tibia — the  biceps  outwards,  the  semitendinosus  and,  to  alcz« 
(xtont.  the  semimembranosus  inwards.  They  are  farther  powerful  extentonof 
the  hip.  and  by  their  position  they  set  a  limit  to  flexion  of  that  joint  so  long  u 
the  knee  is  extended. 

ANTHRIOB    HUSCIiEB    OF    THB    THIQH. 

The  ilio-psoas  muscle*  the  great  flexor  of  the  hip-jomfc,  is  divisible 
into  two  j>arts,  a  broad  onter  pan,  the  iliacus,  and  an  elongated  inner 
part,  the  psoas  magnus,  which  are  sometimes  described  separately  as  two 
muscles.  The  greater  part  of  the  muscle  is  situated  in  the  abdomen, 
only  the  lower  conjoined  portion  appearing  below  Poupart's  ligament  in 
the  thigh.  Its  action,  however,  being  almost  exdusivdy  upon  the  hip- 
joint,  it  is  most  conveniently  considered  in  this  place. 

The  Hiacifs  arises  from  the  upper  half  of  the  ilmc  fossa  of  the  hip-bone, 
anteriorly  reaching  down  to  the  inferior  spine,  and  posteriorly  receiving 
a  few  fibres  also  from  the  ala  of  the  sacrum  and  the  ligament  connecting 
the  two  bones.  Its  fiV>res  a>uverge  as  they  pass  doi^i-nwards  and  inwards 
and  are  inserted  for  the  m-js:  part  into  the  tendon  of  the  psoas ;  the 
outonuiX^t,  liowever,  jxi&j  directly  to  a  special  triangular  surface  on  the 
upper  jvirr  of  the  femur,  in  front  of  and  below  the  small  trochanter. 

The  p-<t:-j-<  mrjiwi:  arises  l>y  five  flL-shy  slips  from  the  anterior  surface 
and  lowiT  mardu  of  the  transverse  pri:«oesses  of  the  lumbar  vertebrae ; 
als^^  from  :lie  Uxlios  of ::::  vcHcbnc  by  a  series  of  thick  prucesses,  each  of 
which  tukvs  oriirin  iV-  -^  ;in  inivi'veritV-ral  disc,  and  from  the  contiguous 
margins  Ol  I'.vo  1  v\^:^s.  rht-  i.ighost  K:i.l:  a::;;Lheii  to  the  last  dorsal  and 
t::*s:"luml;i:-  \\r:-:-  nv.  ;■::.:  ::.-:•  L'.vcs:  :o  tLv  f-j;inh  and  fifth  lumbar  ver- 
tcbnv  \vi:h  :V.o  *.v.:<:7ve::olnJ  subsrauee  between  them.  These  attach- 
nuut:^  nro  o  r.vx «.:•:.:  ly  :::::i  rtr.dinov^  archts  exituJing  over  the  middle 
if  «. ; ..  b.  vl : : •: "  n: .  o  v , r : r. ^  : : >.  himr <ir  vc s^els  and  communicating 
lT:r.u'l\>  «■:"  :V..  sy-r..::.;::  ■  r.-.rvi.  i^zul  pv:::;:  oriiriu  to  other  muscular 
t^l'-.is.  'Y\.i  v...;  •.:>':::. i'.:s  ■. :*  r."  r.s  s;v-ii!y  unite  to  form  a  thick 
i!v  v.p.'.:i\l  :v.v.>:":.  w':.;. ':;  ru::s  ^iVv.j  :;.:•  Irm  of  the  pelvis,  and  emerging 
frv:u  cV.s  ;.l\;-  v.u::  '  vV.:,*:'..  l\;::xLr:'s  I:pui:-.ni  is  ii.-trted  into  the  ffliafl 
f.\v:..r.;:^r  v:  :'..-.  :. :./.::-  ';  y  r.:f:>iis  l:'  a  uiv-lon.  wLich  is  placed  at  first 
\\  •. : ': '. •. :i  : ! . i  >..">:. . r. . •;  . :'  : . . ;:  -i :: s . '.': .  an vl  uf : ■. r»v .^rds  at  its  outer  side, 
:ivi:v:v.i;;.>'.:/.;>.  .•-.>:"...  r.  :\s  ^::I:*.  :l:ii^-.:s:is  \\\' las:  hvse  of  the  psoas. 

.=;  ",:'  ..»  —  '.-.'.  ..  ..s  ,-.r..i  vdc.-*?  iTi  crr^r.*:  i::  t":.?  il-iomen  by  theiliw 
';,.>x :;'.,  \^  V.'.n'V.  >..">; ; '  >  ■  ■  ".-i'-'-  •'■•'  "  -'^^"i^i->  ^."^^"-  •--  ct:-:-.  i^-^i  muscle  into  the  nppcr 
Vs,::  , :  '.'u'  :V.u'..  ..  .•...■  .:  .>-.■: ■.-.'..<  . .  v.v.u-:-*  T^■:::.  :'i..  j-'-A^  {vortion  of  the faecia 
.*. . .:.  V ■;-. 0  ;> /■. . -  ...  >  ■■ :  •>, r  -. \ :.r; :-.: .: v  -.*  y  1 .-» .-...I  : ■. r. ■ : . :  : hr-  uiayhragm .  beiii| 
I.  •.,--.  .1  i  V  : : . .  .V. : . .  v  .. ■ .  V. : • '.  . . ,  .wiv.  r-'.  T--:  ♦.  x: .  r-_ ..'.  -.I ::» j  art<  nr  rt>ta  Bgaxa^ 
.:s  .:•.■..::  Vvv.'.i  .  .  ..,  .  .-.:■■.;  :".■.  :>'. ■.-!-.  V:.:  '.:■-  ■:■,::  x'tii  mufclc  asitcntffl 
■.v.;  :'.■  ^■:-.  1...  ".■...■...^ ":  ;  .^'^  ■■  :■-:*■■.>  "-?  ::•.■■:•.•.".■■■:  '■.-:;>  in  the  siTl>?:ance of 
: V.c  \^^^^..>  ;u-. .;..?.  ......>   :->...: 7. .".  '. >. i  Ui -?v  1 J  ji:  V a -. :  z.-  join ts.    The  anterior 
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rm  pftBPqt  into  the  thigh  lying  in  the  groove  between  the  psoas  and 

p  aad  the  ilicKingninal  &dc1  external  cutaneous  nerves  cross  the  eurfaee  of 

CMS,     The   iliucus   lies   over  the  ilium »  the  anterior  head  of  the  rectos 

,  and  the  hip-joint,  to  the  capsule  of  which  a  few  of  its  fibres  are  some- 

Kg.  179. 
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llllb  donal  vertebra ;  b,  fiftJj  Inmljar  Tertcbra  :  c,  traiiBTcrsc  process  of  the  first 
*i  if  qtufctlratu*  luniborum  muscle ;  on  tie  left  side  its  fibres  of  origin 
>  processes  of  the  lumbar  vertebne  arc  Bhown  by  tJic  removal  of  the 
I ;  %  placed  apon  one  of  the  inti^rtrausversales  muacless  of  tlifl  left  «ule ;  3,  upper 
pit  of  the  psoaa  parru*,  dr.iwn  somewhat  to  ttie  outer  bid© ;  JJ',  ind^rtion  of  ita  tondon 
into  ihe  hrim  of  Uie  pelvis  ;  4,  upper  part  of  the  psoas  ma^nuA  ;  4",  one  of  the  orijjmi  of 
\he  maicle;  i\  inaertiou  of  the  muscle  into  the  small  troohAater  of  the  femtir  ;  5,  iliarttft; 
5^,  i«&ertion  of  the  outor  fibrea  of  tho  ili:icus  below  the  Email  trochanter ;  0,  p/rifoi-nii^ 
ftVKle  of  the  left  ^ulo  rising  within  the  pelvis  from  tho  focrum  ;  C\  insertion  of  its 
—kndoii  into  the  summit  of  the  great  trochanter  ;  7,  obturator  extern ua  of  the  left  sido  ; 
Bf  4-,  cnm  of  the  diaphragm. 

Hifflci  attached.  The  psoas  rests  ag^ainst  the  vertebrse,  the  quadratua  lumbortim, 
■  md  Ihe  hdm  of  the  pelvis,  overlapping-  also  the  inner  border  of  the  iliacus.  Ilio 
WBtton  tendon  pasties  downwards  in  a  deep  groove  between  the  anterior  inferior 
"potw  and  the  ilio-pectineal  eminence,  and  lower  down,  between  the  tendon  and 
^  capiale  of  the  hip^  is  a  large  synovial  burisa  which  sometime.^  commimicatca 
*ilh  the  csavitj  of  the  joint. 

'«firti*#.— The  iiincns  miner  or  ilio^cftptvlariM  is  a  small  detached  portion  of 
^e  iliftcn*  which  is  f roquectlj  present.     It  turuee  from  the  anterior  inferior  spino 
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ol  tlie  ilium,  act!  if  inserted  into  the  lower  port  of  tJie  anterior  int 
Ime^  or  into  the  ilio- femoral  ligament. 

The  p^oat  p^irrut,  a  small  muscle  placed  on  the  Barf  ace  of  the  i 
arises  from  tho  bodies  of  the  last  dorsal  and  first  lumbar  Tertebrse,  a&d  tarn  I 
disc  between  themt  and  soon  ends  in  a  flat  tendon «  which  passes  along  the  i 
and  the  inner  side  of  the  psoas  inagntis,  being  incorporated  with  the  iliac  1 
and  is  inserted  into  the  ilio -pectineal  line  and  eminence.    Thia  mnacle* 
it  is  well  developed  and  constant  in  animals  j^cnerally,  is  very  incooulaat  i 
hmnan  subject.    Out  of  l&O  bodies  examined  by  G ruber  it  was  alMe&t  < 
sides  in  183,  on  one  side  only  in  69.    When  present,  it  ia  liable  to  i 
in  the  place  of  origin ;  thus,  it  may  be  connected  only  with  the  fieil  ! 
vertebra,  or  with  the  eecond  and  the  intervertebral  imbfltance  ahore 
it  has  been  observed  to  oommcnce   by  two  porta  or  hcada  aflpuiitod 
interval. 


Tho  sartoriua  niTiflcle  is  very  lonjGf,  narrow,  cmd  nbboii-&hAped,  i 
has  the  longest  fibres  of  all  the  muscles  of  the  body.     It  arises  by  I 
fibort  tendon  from  the  anterior  soj^^rior  spine  of  the  ilium,  and  " 
a  small  part  of  the  anterior  margin  of  that  bone  immediately  ' 
and^  passing  downwards  and  inwards  across  the  front  of  the  thigl  ^_ 
inserted  by  a  thin  flattened  tendon  into  a  slight  roaghnesB  on" 
inner  side  of  the  tibia  near  the  tubercle,  sending  off  one  ajxmea 
exi:^ansion  from  its  upper  border  to  the  capsule  of  the  knee-joint,  i 
another  trom  its  lower  border  to  the  fascia  of  the  leg, 

Htlations. — In  this  long'  course  the  sartorins  is  dirooted  obliqiu^y  mwndi  vvv 
the  anterior  part  of  the  thigh  in  the  upper  half,  and  then  nearly  rerttca%  m 
the  inner  aspect  of  the  limb  as  far  as  the  knee  ;  below  this  it  cnnrei  tevif^f  It 
its  pluce  of  attachment*  The  mu^le  is  covered  only  by  the  fiasoSa  late  tail  Ai 
integument.  It  pitsses  over  the  iliacus  and  rectus  femoria  moMlca,  the  flUsiv 
crural  nerve  and  femoral  ve»elSf  the  pectineus,  the  adductor  loQgiii,  wAtm 
magiLci&,  and  vastus  intemus  mnscks.  The  tendon  of  insertioii  ootvbi  tiboH 
the  gracilis  and  Bemltendinotns,  being  separated  from  them^  however,  \>f  i  ] 
longation  of  the  bursa  whicli  ia  interposed  between  these  tendons  ax^  tiba 
temal  lateral  ligament  of  the  knee-joint.  The  inner  border  of  thia 
the  most  projecting  part  of  the  oddnctor  longus  form  the  sides,  sml 
ligament  forma  the  base,  of  a  triangular  si^ace  in  the  upper  third  ef 
thiough  the  middle  of  which  the  femoral  artery  paseas»  Thia  naoalli' 
the  name  of  j&oarpa^a  triangle, 

VanrtUjf. — The  sartorins  has  m  leverAl  iiutanoei  been  fonnd  divided  late  I 
parts  aimilarly  attached  ;  or  the  acoessoiy  portion  ia  ineerted  into  thm  fma 
ligament  of  the  patella,  or  into  the  tendon  of  the  normal  one*  1%#  ladoi 
insertion  has  been  found  to  end  in  the  fascia  lata  or  in  the  oapenle  of  Ibe  la 
joint.  A  tendinou!^  intersection  hat  been  aeen  In  tore  oieca.  Total  MJbmtns^  ef 
muscle  has  also  been  noted. 


lef 


Tlie  qLuadriceps  extensor  cruris*  the  extensor  miocle  of  llie 

is  divisible  into  foiu'  parts,  oivj  of  which,  the  rectus  fetnoriiy 
&om  the  hip-bone  and  is  distinct  to  its  insirtion,  while  tlie  olJMr  tl 
%iz.^  the  vastus  extemus,  vastus  intemus,  and  cmretiep  an  man  m 
closely  united  together,  and  cover  the  whole  of  the  anterior  uid 
fiorfaces  of  the  thigh-bone,  from  which  they  arise. 

ff*  The  Tectmftmons  is  spindle-shaped,  and  extendjs  in  a  sindghi 
from  Uio  pelvis  to  the  patella.    It  aneot  from  the  ilium  by  two  *" 
nous  heaclB,  the  anterior  of  wliich  is  attached  to  the  anterior  i 
spine,  and  the  posterior  to  the  impiscesion  on  the   onler  mrfaoo  d 
Ino  bone  immediately  aboTe  the  aoetabolnm.    The  two  join  at  t  rjgi^ 
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^le  close  below  the  margin  of  the  acetabulum,  and  form  a  tendon 

is  prolonged  on  tbe  anterior  surface,  and  tben  in  the  centre  of  the 

mass,  to  beyond  the  middle  of  the  thigh*     From  this  the  fleshj 

;  spring  pinnatelj,  and,  passing  downwards  and  backwards  as  thej 

rge,  thej  end  on  the  inferior  tendon  which  extends  over  the  l<nTer 

\oi  the  posterior  surface  of  the  belly.    The  lower  tendon  becomes 

180. — ^SCPEKFICIAL    MUSCLES    OF    THE 

roasrr  or  ths  thigh.     (A,  T.)    | 

a,  interior  miperior  eqnne  g(  the  ilium ;  £> 

I  VbphjDfl   pabis  ;  c,  patelia ;    d,  tubercle   o^ 

[  tti tibia;  1,  insertioD  of  tlie  external  oblique 

■dt  iDto  Uie  iliac  cnst ;  2,  its  arioa^uroaia ; 

'  li  cxtenuil  »bc)ainma1   n&g  ;   A,  gluteus  me^ 

dim ;  5,  tensor  raginR?  fem<»riji  At  tbe  pioce  of 

III  inaertioii  into  the  ilio- tibial  hand,  which 

InhtoD  KcmoTed  between  5  and  5\  where  it  is 

to  be  attacbed  to  the  tibia; 

6',  its  iDsfirtion  ;  7,  ilin-pAoaa  ; 

9,  adductor  longns ;   10,  gra* 

1,  part  of  adductor  magous  ;  12,  TUBtna 

naa;  13,  rectus  femoria  ;  14,  vafltuB  in- 

15,  biceps  flexor  eraris. 

free  about  three  inches  above  tlie 
ptttellii,  and  forms  a  flat  band  which 
m  attached  to  the  upper  border  of 
that  bone,  being  joined  with  the 
taldotis  of  tjhe  deeper  portions  of  tlic 

rlriceps^  and  forming  with  them 
common  tendon  of  insertiun. 
t.  The  vastus  exkrnus  has  a  narrow 
origin  fmm  the  femur,  along  the 
mper  half  of  the  anterior  intertro- 
<£iiiteric  line,  the  fore  and  outer 
parts  of  the  root  of  the  great  tro- 
chanter, tlie  outer  side  of  the  gluteal 
ridge  and  the  upper  half  of  the  liuea 
a^yera,  and  to  a  slight  extent  also 
man.  the  external  intermuscular  sep- 
tazEL  The  origin  takes  place  fur  the 
most  part  by  a  strong  aponeurosis, 
which  extends  over  the  surface  of 
the  muscle  for  the  upi>er  two- thirds 
of  its  length.  The  fleshy  fibres 
spring  from  this  aponem-osis,  and 
aome  deeper  ones  also  from  the  Ixme 
immediatoly  l)eneatli  it,  and  are 
directed  downwards  and  forwards  to 
end  on  the  aponetirosis  of  insertion, 
which  occupies  the  deep  surlaec  and 
anterior  l>order  of  the   mass  in  its 

lower  half,  and  is  contiuned  down  to  the  outer  part  of  the  uppcT  border 
of  tlie  patella,  joining  the  other  |>€^rtions  in  the  c()nim<in  tendon,  and 
sending  also  an  expansion  downwards  to  the  eapsule  of  the  knee-joint. 
A  few  of  the  superficial  fibres  join  the  oater  border  of  the  rectus  tendon. 
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and  its  deep  surface  is  connected  to  a  greater  or  less  extent  with  the  Boih 
jacent  crureus,  especially  in  its  lower  part. 

^  and  A  Tlie  remaining  portions  of  the  mnscle,  viz.,  the  tm 
interuus  and  crureus,  appear  at  first  sight  to  be  inseparably  united  \ 


Fig.  181. — Drip  mveclss  of  thi  WMon  w 

THl  THIOH.      (A.  T.)      i 


Fig.  181. 


ttf  anterior  superior,  and  b,  anterior  i 
spine  of  the  iliam ;  e,  great  trochanter  ;< 
symphysis  pubis ;  e,  patella ;  /,  umer  sidtif 
the  knee-joint;  ff^  head  of  tlie  fibula;  I, 
glutens  medins ;  2,  gluteus  minimns;  I; 
upper  tendon  of  the  rectus,  diWding  into  Hi 
two  portions ;  4,  points  to  the  cot  tendoi  rf 
insertion  of  the  ilio-peoas  muscle ;  5,  part  if 
the  obturator  externus  and  quadratns  fiauwii, 
6,  pectineus ;  7,  part  of  the  adductor  hntk; 
8,  adductor  magnus ;  9,  Tastua  intenvi ;  11^ 
crureus;  11,  Tastus  externus;  12,  lower  tnlaa 
of  the  rectus ;  13,  lower  part  of  the  ilie^OU 
band  of  the  fascia  lata. 

to  form  one  mass.  If,  however,  the 
rectus  tendon  be  turned  well  down- 
wards, there  will  come  into  view,  abore 
the  patella,  a  narrow  internd  whkdi 
can  oe  followed  np  between  the  two 
tendons  in  the  dir^ion  of  a  line  from 
the  inner  part  of  the  patella  to  the 
lower  end  of  the  anterior  intertro- 
chanteric line  of  the  femur,  and  the 
two  portions  can  thus  be  sepaiated, 
although  their  fleshy  fibres  are  usually 
continuous  above.  The  vastus  uUer- 
nus,  like  the  vastus  externus,  has  a 
narrow  origin  firom  the  femur,  by  a 
su])erficial  aponeurosis  and  deeper 
fleshy  fibres,  along  the  inner  lip  of 
the  linea  aspera  and  the  line  conti- 
nued upwaras  from  that,  while  in  the 
lower  half  numerous  fibres  arise  firom 
the  tendons  of  the  adductor  longos 
and  adductor  magnus.  The  mnscolar 
fibres  arc  directed  downwards  and 
forwards,  and  end  mostly  on  a  de^ 
aponeun.>sis  which  fonns  below  tk 
innermost  part  of  the  common  tendon  : 
the  lower  fibres,  however,  which  pass 
inwards  more  obliquely  than  the  upper 
ones,  end  by  being  inserted,  shortlr 
tendinous,  into  the  inner  margin  of 
the  ])atella  for  its  upp-or  lialf.  A  few  superficial  fibres  also  join  the 
adjai^ent  margin  of  tho  rwtus  tendon,  and  from  its  lower  border  an  ex- 
IKiiision  is  given  ofi'  lo  the  capsule  of  the  knee. 

The  crureus  has  a  ticsliy  origin  from  the  anterior  surface  of  the  femur 
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for  its  upper  two-thirds,  from  the  outer  sar&ce  of  the  bone,  in  front  of 
and  below  the  attachment  of  the  vastus  extemus,  and  from  the  lower 
lialf  of  the  external  intermnscolar  septum.  The  fibres  are  directed 
downwards,  those  of  the  outer  and  lower  part  also  considerably  forwcurds, 
and  they  end  on  a  superficial  aponeurotic  lamina  which  forms  the  deeper 
pcHiion  of  the  common  tendon.  The  crureus  consists  of  four  or  five 
superposed  fleshy  layers,  the  origins  of  which  form  a  series  of  transverse 
arches  with  intervening  bare  spaces  on  the  front  of  the  femur ;  and 
between  this  portion  of  the  muscle  and  the  vastus  intemus  the  greater 
part  of  the  internal  snr&ce  of  the  bone  is  also  free  from  muscular  attach- 
ment* 

The  e^mimon  tendon,  in  which  the  four  portions  of  the  quadriceps 
mmde  terminate  below,  is  broad  and  fiat,  and  is  inserted  into  the  fore 
part  of  the  upper  border  of  the  patella,  a  few  fibres  being  prolonged 
over  the  anterior  surface  of  the  bone  into  the  superficial  portion  of  the 
Kgamentum  patellae. 

Subcrureus.  This  name  is  given  to  one  or  two  thin  bands  of  muscular 
Sbres  which  might  be  regarded  as  the  deepest  layer  of  the  crureus.  It 
ariaea  from  the  lower  part  of  the  anterior  surface  of  the  femur,  and  is 
inserted  below  by  scattered  fibres  into  the  upper  part  of  the  synovial 
membrane  of  the  knee-joint. 

Mdatiom, — ^The  rectos  is  covered  at  its  upper  end  by  the  tensor  yagins 
femoris,  fliacns  and  sartorins  muscles,  and  the  acetabular  tendon  lies  beneath  the 
gjhiteiiB  minimus.  In  the  rest  of  its  extent  it  is  covered  only  by  fascia.  It  rests 
apon  the  capsular  ligament  of  the  hip-joint,  and  the  deep  portions  of  the  quadriceps : 
Wiind  it  pass  also  the  external  circumflex  artery  and  branches  of  the  anterior 
cmxal  nerve.  The  vastus  extemus  forms  the  large  mass  on  the  outer  side  of  the 
tids^  It  is  covered  by  the  fascia  lata  and  the  aponeurotic  insertions  of  the 
a^utons  maximus  and  tensor  vagina  f  emoris,  and  its  anterior  border  is  concealed 
Iqr  tiia  zectus.  It  rests  upon  the  crureus,  azid  the  branches  of  the  external  cir- 
X  artery  and  anterior  crural  nerve  entering  it  pass  between  the  two.  Tho 
intemus  is  partly  covered  by  the  sartorius  and  rectus;  between  these 
0  it  is  superficial,  forming  the  prominence  at  the  lower  part  of  the  inner 
ride  of  the  thigh.  The  crureus  is  almost  completely  covered  by  the  rectus  and 
TMti,  only  a  small  portion  being  superficial  on  the  outer  side,  behind  the  free 
portcsior  border  of  the  vastus  extemus.  Beneath  the  common  tendon  is  a  bursa 
which  oommunicates  in  most  cases  with  the  cavity  of  the  knee-joint. 

Vmrieties. — ^The  parts  of  the  quadriceps  muscle  are  not  liable  to  many  anoma- 
liea.  The  rectos  has  been  found  with  an  additional  origin  from  the  anterior 
superior  qnne  of  the  ilium ;  or,  again,  its  acetabular  origin  may  be  wanting. 
The  Tssti  muscles  are  sometimes  bilaminar,  a  condition  which  is  normal  in  many 
faiida.    The  subcrureus  frequently  consist  of  two  separate  bundles. 

Verves. — ^The  psoas  magnus  receives  small  branches  from  the  lumbar  plexus. 
The  iliacns,  quadriceps  extensor  cruris  and  sartorius  are  supplied  by  the  anterior 
timal  nerve. 

Aotiims. — ^The  ilio-psoas  muscle,  the  flexor  of  the  hip-joint,  bends  the  thigh  on 
t2ie  body,  or  the  body  on  the  thigh,  according  as  either  of  these  is  the  more  fixed. 
The  psoas  also  assists  in  bending  the  lumbar  portion  of  the  spine,  either  forwards 
or  laterally. 

The  sartorius  produces  flexion  of  the  hip  and  knee-joints,  accompanied  by 
erezsion  of  the  thigh  :  it  also  assists  in  rotating  inwards  the  leg.  It  has  been 
supposed  to  be  the  muscle  principally  concerned  in  producing  the  posture  assumed 
by  the  tailor  in  sitting,  and  hence  its  name ;  but  Duchenne  denies  that  this  is  its 
special  action. 

detailed  and  accurate  description  of  the  anatomy  of  the  quadriceps  extensor 
IS  given  bj  W.  B.  Williams,  Joum.  Anat  xiiL  204. 
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4MM.-  urcM   .ceaut^r  crmrit  extends  the  knee-joint ;  bat  its  MftioiL  isaul 

t     .r    Iv  luiftincuumce  of  the  erect  attitude  (see  p.  176),  the  knee-jooit 

1   .vmpiece  extension  without  muscular  aid  while  the.  foot  ia  &b^ 

.^^^.w    ^    :ie  ^tuond.    This  may  be  tested  by  the  fact  that  the  pateDs  oft 

.  .^^  -.oii'^iij;  '«ich  the  knee  extended  will  be  found  to  lie  quite  looedT,M 

...  x«.«.iu«.  .L.  -nee  ±ced  when  an  attempt  is  made  to  lift  the  foot.    Hie  rvdn 

.»u.  «.   ^eM,u<.»  '.xtendxng  the  knee,  also  flexes  the  hip :  it  acts  mainly  framii 

.A^i^ivc  ^Kut^  .>r  origin  when  the  thigh  is  fuUy  extended,  and  the  posterior  heii 

..wu^  ^  :«ii0«  ^viien  the  thigh  is  bent. 

IMTXBNAI.    nSMOBAIi    OB    ADDUGTOB    MUBdAB. 

I'nti  gMMilis  or  adductor  gracilis  muscle,  lone  and  slender,  arim 
>  .ill  ^puueLLTucic  tendon  from  the  inner  margin  of  tne  pnbic  bone,  along 
ic  .'Alt  liulf  of  the  symphysis  and  the  npper  half  of  the  pnbic  ardu 
Mini  .kiid  liuc  at  first,  the  mnscle  becomes  narrower  and  thicker  asifc 
,c2»..^utLi:  and  in  the  lower  third  of  the  thigh  it  ends  in  a  roondel 
cauva  which  curves  forwards  below  the  knee,  and,  becoming  flattenri 
uid  v.\[HUiiied,  is  inserted  into  the  inner  side  of  the  tibia,  on  the  turn 
•4;uic  \uth  but  higher  than  the  semitendinosns,  and  under  cover  of  the 
.euaou  ot^  ihc  sartorius. 


'UiatiiHii.  -This  muscle  is  covered  by  the  fascia  lata,  except  where  its  \ 
A  .'%«iiapped  by  the  sartorius  ;  the  deep  surface  rests  against  the  adductor  brafit 
«»»d  ;Uiluctor  uiagnus,  and  the  tendon  crosses  the  internal  lateral  ligament  of  the 
Vuo«^joiut.    A  bursa  separates  it  from  that  ligament. 

'rhc  Mctineiui  muscle,  flat  and  oblong,  arises  from  the  ilio-pecdneil 
'iuv\  luul  slightly  from  the  sur&ce  of  bone  in  front  of  it,  between  die 
liu^lKvti Ileal  eminence  and  the  pubic  spine;  a  few  superficial  fibres 
>^>ini^  also  from  the  upper  part  of  the  fascia  covering  the  muscle. 
hu  huiiiLC  outwards  and  backwards  as  it  descends,  it  is  inserted  by  a 
=&u.  (cuiU>ii  into  the  femur  behind  the  small  trochanter,  and  into  the 
-4»lvr  i^irt  of  the  line  which  connects  the  linea  aspera  with  that 
•  nvaiiuciuv. 

St  !ufi(>Hjf.— The  pectincus  is  in  relation,  by  its  anterior  surface,  with  the  pubio 
kKuiu'ii  of  tho  fascia  lata  and  the  femoral  yessels ;  by  the  posterior  surface,  with 
u.^.-  v>Muiator  nerve,  and  the  external  obturator  and  adductor  brevis  muscka.  Iti 
viuioi  Umler  iti  in  contact  with  the  psoas  magnus,  and  the  internal  drcumiles 
vvoa.>l:)  (ukM  botwcon  the  two ;  its  inner  border  touches  the  adductor  longui. 

'V\\r  adductor  lougns,  a  flat  triangular  muscle,  internal  to  the  peo- 

tuii  in,  and  lying  in  the  same  plane,  arises  by  a  short  tendon  from  the 
Uiul\  uC  the  |ml)is  below  the  crest  and  near  the  angle,  and  is  inserted  into 
ilio  iimei-  inar«,nn  of  the  linea  aspera,  by  an  aponeurotic  tendon  which  is 
k1.>.-3«'Iv  niiited  to  the  vastus  internus  in  front  and  the  adductor  magnns 
tiuKiiul. 

it'Jjfitum.-  Thifl  muscle  is  covered  by  the  fascia  lata,  the  sartorius,  and  the 
litiuiiial  vi-wii'lM  ;  th(^  posterior  surface  rests  on  the  adductor  brevis  and  adductor 
uiaH>it>'*i  ^*»*'  *^*'<*P  femoral  artery  and  the  superficial  portion  of  the  obturator 
u.  I V  o.  Tim  (»ut<'i*  l)order  touches  the  pectineus  above,  but  is  separated  from  it  by 
u  aiuull  iuUTval  IhjIow  ;  the  inner  border  is  in  apposition  with  the  gracilis  and 
luiiiib  tluj  innm*  boundary  of  Scarpa's  triangle. 

The.  adductor  brevis,  thick  above  and  broad  below,  has  a  fleshy  and 
liiKliiiuiiri  origin,  from  the  femoral  surface  of  the  body  and  inferior 


lAtniu^  with  ita  Gbrei  conreiip]  _ 
\  ibe  iniall  ■ocro-iciatic  foramen  ; 
btmK  ^^  tltr«e  beads  of  origin, 
i  ibni  conTerging  towards  the 
iffnTJilM  fofamen ;  5,  luiubar 
ntia  eofertDg  the  erector  ^ntuL* 
I  €f  glateuA  DULximoi ;  7^  «arto- 
,  iC>  tendon  inserted  below  tko 
i|y   of    ibe    tibia ;    8,   adductor 

9,  gndlit,  9',  ite  teodon  poking 
ii^  of  ibe  ■artorias;  10»  part  of 
Ddor  magniu ;  31.  Jemimembni- 
li;  MBiiitiidiiioaiia,    12\  its  in- 

end  between  9'  and  12\  tha 
if  Ibe  aBmimembranosiiA  poj^tn^ 
iMttiGa  on  the  imier  taberoeity  of 


trochanter  of  the  femur  to 
lea  aspera^  immtMliatcIj  be- 
ie  fnflertioii  of  the  pectiueus. 

Hont^ — The  addnctor  breris  h 
fid  mt  itd  ong-in  bj  the  ad- 
tongnfl  A&d  at  its  iiusertlon  in 
f  tlie  pectmens ;  it  is  cro^^^^l 
Mtperficial  dividon  of  the  oh- 
aerTe,  mud  by  the  deep  femoral 
it  reats  on  the  adductor  mitg- 
i  deep  dirlsioQ  of  the  obta- 
BTTO,  and  by  its  deep  surface 
^iiIbo^  raperiorly  with  the  ob- 
«xtaniiiB,  the  internal  circnm* 
By  pasBing-  between. 

addoetor  magmus  miisele 
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internal  to  the  gluteal  ridge,  into  the  whole  length  of  the  linea  aspo^ 
and  into  the  internal  snpracondylar  line  for  about  an  inch.  Th 
posterior  fibres,  which  arise  from  the  ischial  taberosity,  descend  afanoii 
vertically,  forming  the  thick  inner  border  of  the  muscle,  and  tenniuli 
in  a  rounded  tendon,  which  is  inserted  into  the  adductor  tubeide  oa  ftli 
inner  condyle  of  the  femur. 

Along  the  femoral  attachment  the  insertion  is  interrupted  by  three  v 
more  tendinous  arches  through  which  pass  the  perforating  aiteriei,  nl 
below  the  level  of  the  inferior  bifurcation  of  the  linea  aspera,  betwoi 
tlie  two  i)ortions  of  the  insertion  of  the  muscl^  an  interval  is  left  forth 
passage  of  the  femoral  vrsscls  backwards  into  the  popliteal  rml 
Extending  upwards  from  the  opening  for  the  femoral  veaaeby  ii  m 
aponeurotic  membrane  which  consists  of  transverse  fibres  passine  bm 
the  surface  of  the  vastus  intemus  to  the  adductor  maguus  and  a^botor 
longus  muscles.  It  becomes  thinner  as  it  ascends,  and  endoses  a  thm- 
sided  passage  called  Hunter* s  canal ^  which  contains  the  femoral  iitaj 
and  vein,  together  with  the  internal  saphenous  nerve. 

Rclaticns. — This  znnsclc  is  in  contact  in  front  with  the  long  and  short  addofltaa^ 
tho  vastos  intemns.  the  obtiirator  nerve,  and  the  profunda  arteiy,  behind  vift 
the  hamstring  muscles,  glitteus  maxima?,  and  groat  sciatic  nenre,  intemallj  vift 
the  gracilis  muscle.  saperiorlY  with  the  obtnzator  extemns  and  qnadxatns  fBBOBi 
muscles,  and  along  the  line  of  attachment  to  the  femnr  it  is  pieroed  bj  til 
femoral  and  perforating  arteries. 

Varieties. — The  adductor  muscles  aro  »>  closely  related  that  their  'wwMimmij 
be  conveniently  considered  together.  The  jKctinms  is  sometimes  dirided  man 
or  less  completely  into  two  part«.  which  receive  their  nerves  from  diffaentmnei» 
viz.,  the  inner  from  the  obturator,  and  the  outer  from  the  anterior  cxnzaL 
This  division  occurs  naturally  in  many  animals.  The  muscle  has  also  been  «a 
attached  to  the  capsule  of  the  hip- joint,  or  even  inserted  into  it.  Hie  addtettr 
longu*  may  bo  double,  or  it  may  extend  as  far  as  the  knee  with  its  tendon  of 
insertion  inseparable  from  that  of  the  adductor  magnus.  Its  outer  border  maybi 
continuous  with,  or  receive  a  slip  from,  the  adjacent  edge  of  the  pectinens.  Tfct 
adductor  hrt  rh  is  frequently  found  divided  into  two  or  three  parts,  or  it  maj  bi 
inoorponitei  with  the  auuuctor  magnus.  The  cddnctor  maffwis  varies  in  the  de- 
gre-e  of  its  segmentation.  Its  condylar  pan  has  been  found  quite  distinct  fraa 
the  rest  cf  the  muscle.  Its  upper  jMut,  i>L\iching  down  to  about  the  middle  of  the 
linea  af^ra.  is  so  frc^quently  divided  from  the  rest  that  it  is  looked  upon  by  sane 
anatomists  as  a  Fi>€cir.l  muscle,  being  called  the  adductor  minimus  (Henle, 
Giinther,  Macalisrer'.  On  the  other  hand,  the  muscle  has  been  fonnd  withtti 
npixr  p.irt  cc-iEpktoly  uni:o^i  to  the  quadra:us  femoris  (Macalister). 

Nerres. — The  adductor  muscles  as  a  ii-hole  are  supplied  by  the  obturator 
none.  I'Ut  the  aiilcctor  n:.'.,L-!:us  likewii^  receive*  a  brandi  from  tho  great  sdatkf 
Ml '.  tho  pcr.ir.eus  has  rcir-.ur'.v  a  branch  from  the  anterior  crural,  whUrt  iti 
offstt  iTcm  :he  olnirator  nciTC  is  inconstant. 

Actions.— All  of  :h:se  :-.~.u>cle3  adduct  the  thigh.  In  addition  to  this  aetioBt 
tho  p.\^r:'i  : ...  ,ji-'.:  .  r  r  /•  •■  *  and  ad,:vrtcr  hrrru  are  accessory  flcxon  of  the 
hip.  while  ;he  ^::v::jj  ]  :.r:  cf  the  t:ti.4i.c:or  «.i:j7*/ft#  springing  from  the  isdiiel 
tuKr<"»sity  aids  in  i\:-;-..li:  c^  that  joir.t.  The  pmr'.lU  also  flexes  the  knee  and 
^l^t;\tos  th.^  K\c  in-vaTvls.  The  adductors,  acting  with  their  opponents  thegloteel 
nui>oles.  Ivil.ir.oo  : ".o  lo.'y  ny  en  tb?  femur  in  walking,  and  the  adductor  mMgnt 
^\;p]vrtJ*  tl.o  jH\v;s  and  si^aiMts  the  hip-ioint  in  standing. 

MUSCLES    AND    FASCLB    OF    ZHB    ZJCG. 

rvsv^i.r— Tho  aponeurosis  of  the  1^  invests  the  muscles  doe^, 
but  is  uo;  ivntin:u\i  owr  ;hc  snlwuiinoous  surfaces  of  the  bones.  It  » 
llMia  i«ti;ua!olv  ur.iiovi  with  tl:c  periosteum  over  ib&  head  and  tta 
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interior  and  inner  borders  of  the  tibia,  the  head  of  the  fibula,  and  the 
iBBer  and  onter  malleoli.  It  is  thicker  on  the  front  of  the  leg  than 
bdiind,  esipecially  at  the  upper  part,  where  it  is  very  dense  and  gives 
|ri|^  to  the  subjacent  muscles.  Posteriorly  it  is  continuous  with  thf 
JMua  lata  on  the  back  of  the  thigh,  and  near  the  knee  it  receives 
ieoessions  from  the  tendons  of  the  biceps  externally,  and  the  sartorius, 
liaciliB,  and  semitendinosus  internally.  Over  the  popliteal  space  it 
masiBts  of  strong  transverse  fibres,  which  bind  together  the  muscles  of 
fte  outer  and  inner  sides,  and  it  is  perforated  at  the  lower  part  of  the 
moe  by  the  external  saphenous  vein  ;  lower  down  it  becomes  much 
ttinner  over  the  gastrocnemius  muscle.  From  the  deep  surface  of 
Ihe  fiwcia  intermuscular  septa  are  sent  inwards,  and  give  origin  to  the 
idjaoent  muscles :  on  the  outer  side  two  of  these  pass  inwards  to  be 
■Itodied  to  the  anterior  and  external  borders  of  the  fibula,  and  thus 
npurate  the  peroneal  muscles  from  those  of  the  front  and  back  of  the 
li^  reflpectively  ;  and  in  front  there  is  one  septum,  confined  to  the  upper 
fiord  of  the  leg,  between  the  tibialis  anticus  and  extensor  longus 
digitorom  muscles. 

Beneath  the  gastrocnemius  and  soleus  muscles  on  the  back  of  the  leg, 
ft  deep  layer  of  fioscia  is  stretched  from  side  to  side,  binding  down  the 
deeper  muscles  firmly  in  the  hollow  between  the  tibia  and  fibula.  Where 
it  is  covered  by  the  soleus  and  gastrocnemius,  this  fascia  is  weak,  but  it 
becomes  stronger  as  it  escapes  from  under  cover  of  those  muscles  and 
mroaches  the  malleoli. 

Below  the  ankle  the  deep  £iscia  of  the  leg  becomes  continuous  with 
tbat  of  the  foot.  In  front,  and  on  the  sides  of  that  joint,  it  is 
BiRaigthened  by  broad  bands  of  fibres,  which  are  called  annular  liga- 
mfBDitM,  and  serve  to  confine  the  tendons  in  their  positions. 

The  anterior  Minnlar  ligament  includes  two  structures,  one  placed 
at  the  lower  part  of  the  leg,  the  other  opposite  the  bend  of  the  ankle. 
The  upper  band,  of  considerable  breadth,  stretches  transversely  from  the 
nterior  border  of  the  fibula  to  the  corresponding  part  of  the  tibia,  and 
binds  down  the  vertical  portion  of  the  extensor  tendons  as  they  de- 
scend to  the  foot :  the  tendon  of  the  tibialis  anticus  alone  has  a 
qmoTial  sheath  under  this  part  of  the  ligament.  The  lower  band 
presents  Buperficiallv  the  appearance  of  the  letter  ^  placed  thus  upon 
Its  side,  bemg  single  in  its  outer  half,  and  divided  into  two  brancnes 
internally.  The  outer  portion  springs  from  the  fore  part  of  the  os 
Galci%  immediately  in  front  of  the  interosseous  ligament,  and  forms  a 
strong  loop  which  completely  surrounds  the  peroneus  tertius  and 
cstensor  longus  digitorum  muscles.  From  the  extremity  of  the  loop  the 
ibres  are  continued  into  the  two  branches,  which  are,  however,  less 
Rgnlar  in  their  arrangement :  the  strongest  and  most  constant  band 
paves  to  the  internal  malleolus,  crossing  over  the  extensor  hallucis,  and 
on  the  deep  surface  of  the  tibialis  anticus  tendon,  only  a  few  fibres 
pssine  superficially  to  the  latter  ;  while  the  lower  band,  after  crossing 
Doth  those  tendons,  is  inserted  on  the  inner  side  of  the  foot  into  the 
fiMcia  of  the  sole.  The  tendons  are  surrounded  by  three  synovial  sheaths 
mder  thia  part  of  the  ligament :  one  is  common  to  the  peroneus  tertius 
and  extensor  longus  digitorum  ;  the  second  invests  the  extensor  proprius 
faallacis  ;  and  the  third,  on  the  tibialis  anticus,  is  continuous  with  that 
nnder  the  upper  band  of  the  ligament. 

The  internal  annular  l^pament  crosses  the  space  between  the 
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iuuci'  iiukle  uud  the  heel,  through  which  the  tendons  of  the  flexor 
tuiLst'lL's  niLi.  Its  upper  border,  continuous  with  the  fascia  of  the  1^ 
(mure  csiKX'uUly  the  intermuscular  layer),  is  very  imperfectly  defined; 
uiul  Ita  lower  border,  giving  origin  to  many  fibres  of  the  abdoctor 
ImUucis,  is  but  little  more  distinct.  Its  anterior  extremity  is  attadted 
t^  the  inner  malleolus,  and  its  posterior  to  the  inner  side  of  the 
calumcuuL ;  but  between  these  two  points  it  arches  over  several  ofiseott 
i^iuoves  so  us  to  form  canals  for  the  passage  of  tendons.  The  first  caul 
(^uc\t  to  the  malleolus)  contains  the  tendon  of  the  tibialis  posticos,  and 
the  second  that  of  the  flexor  longus  digitorum,  each  bemg  provided 
with  a  synovial  lining.  Then  follows  a  wider  space  for  the  passage  d 
the  post^^rior  tibial  vessels  and  nerve.  Lastly  a  fourth  canal  upon  tk 
uiitragidus,  lined  like  the  first  two  by  a  synovial  bursa,  transmits  tb 
tendon  of  the  flexor  longus  hallucis. 

The  eztemal  annnlar  Ugament  extends  from  the  point  of  the 
outer  malleolus  to  the  outer  side  of  the  calcaneum,  and  keeps  in  place 
the  tendons  of  the  long  and  short  peroneal  muscles.  The  tendons  are 
close  together,  and  are  surrounded  by  one  synovial  sac. 

Muscles. — The  muscles  of  this  part  are  divided  naturally  into  tihree 
groups,  which  occupy  respectively  the  front,  the  outer  side,  and  the 
back  of  the  leg. 

A^'TERI0R    REGION. 

Between  the  tibia  and  fibula,  and  on  the  front  of  the  leg,  are  placed 
four  muscles— the  tibialis  anticus,  extensor  proprins  hallucis,  eztenaor 
longus  digitonim.  and  peroneus  tertius. 

The  tibialis  anticiui  arises. from  the  lower  part  of  the  external 
tubon>sity  of  the  tibia,  and  from  the  upper  half  of  the  outer  surface  of 
that  bono  ;  from  the  adjoining  portion  of  the  interosseous  membrane ; 
fn>m  the  strong  fascia  of  the  leg  ;  and  from  the  intermuscular  septum 
between  it  and  the  extensor  longus  digitorum.  The  tendon  glides  in  a 
synodal  sheath  Ivneath  the  anterior  annular  ligament,  and  is  inserted 
into  a  rounded  mark  on  the  inner  and  lower  part  of  the  internal  cnnei- 
fonn  and  into  the  contiguous  extremity  of  the  first  metatarsal  bone, 
dividing  sliglitly  into  two  slips  as  it  descends. 

Jit  .*ijrj»>v. — Tills  muscle  lies  immediatelT  under  the  aponexuods  of  the  leg.  It 
rcstd  upon  the  tibia,  and  the  interoaseons  membrane.  Its  oater  sorfaoe  is  in 
contact  with  ;ho  extensor  longns  digitomm.  the  extensor  proprins  haUnds,  and 
the  a:itorior  tibial  vi^s^'ls  and  nerve.  Its  tendon  pas^ses  orer  the  lower  end  of  the 
tibia,  the  ank'c-jv^iut.  and  the  inner  snrface  of  the  tazsos.  A  smaU  bozsa  is  fre- 
quently plactv.  r.ndrr  i:  ckvc  to  its  in^rticn. 

r.;r;<:.V.».— Ill  ca.<)Cd!  of  talipes  the  undon  of  this  muscle  h£s  been  found  spUl 
into  two.  ov.o  r.A.f  cv^in*:  to  the  usual  place  of  insieition.  the  other  to  the  aitzft- 
pdus  or  £?>:  :::o:^;:ar>N;l  Ivno  :  the  whole  tendcn  has  also  been  seen  inaorfc^  into 
the  |\lant;ir  :^.^v';.4.  Tl:o  :..-.. '-/dA'-.iS-i,/  ^vru'^j  is  a  szs^  muscle  described  by 
Wivxl.  ar;>ir.c  'rv".v.  :>.o  lower  thini  of  the  anterior  etlce  of  the  tibia  orerthe 
til^:Alis  r.r.:.i.'U5,  ar-.vl  ;::>cr:od  into  the  aiLnuIar  li^rinieiit  and  deep  fascia.  It  msj 
alsc  exist  ;^.s  a  :<::.l;r..^;;>  *1;\>  from  the  tibialis  ant:cti&. 

The  •ztansor  pjroprius  hiallncis  miisole  ;rx:':n$':T  proprins  poUicis 
^\i:>\  r"..^s\\;  ; i:wi\r.  ::.o  ::;:ilis  aniio::?  ani  iLe  extensor  longos 
a;j:i:Kr;:!:..  :;v;sl>  :'rv:u  :V.o  nii.i.l'e  iitr . -rVurihs  of  iiv  r.;irrow  anterior 
8>v:rt;.vv  V  t  :V.;^  r.'  v/..i,  ^-.r.vl  :>;:.:  i:.x  c<':.i:fj:c\\s  prion  tf  :he  intercsseoos 
iucni;^ru:;c.     1:^  m.^Uu  {v&B&ste^  ili'.c^^  a  diiiiiDc:  c^>m[;utiucut  in  tho 
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r|XMrtion  of  the  annolar  n«;ament  and  alon^sj  the  dorsum  of  the  foot# 
to  be  tn^crted  into  the  base  of  the  terminal  phalanx  of  tho  great  toe* 
An  expansion  given  ofi  from  the  tendon  on  eat'h  side  spreads  over  tlio 
joint  between  the  metatarsal  bone  and  the  first  phalanx* 


Wig.  ISX^^MvacLss  or  thb    lio   afd   wo(fs   rioM 
B«ro»«     (A.T.)    i 

1,  Itndoo  of  Um  rMtoa  fenuirii ;  1',  liguuentura 
3,  TUtm  interniu  ;  3,  Tattna  extemus :  4^ 
;  5,  ilio-tibial  hand  of  the  f&icia  lata ;  6^  inner 
hmA  of  the  gaskroaieiuiua  ;  7,  Umer  ijort  of  the  miens  ; 
6^  liyslk  ttiiieiis ;  8',  ita  tendoa  D«ar  its  insertion  ;  9, 
r  (TTopriut  bailaciB  ;  d\  !t«  teiKlon  ;  U>,  extensor 
idllfitonim  ;  10\  lower  bond  of  the  anterior  annnkr 
ill,  7»eruneuA  longiiB  ;  12,  peronoua  brevis  ;  13, 
I  tcrtlas  ;  IS',  its  tendon  at  its  insertion  ;  li, 
I  «l  IAm  t&teiMor  broria  di^tovuni,  the  fint  bead 
wi  whmk  U  mva,  puiiiig  to  iba  great  too  near  iho  line 


Kg.  183. 
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M4mi»0m§, — Thia  mnsclQ  is  partly  ocmoealed  by 

QK  Wtwcqn  wlxich  it  Ib  placed.    It  lies  eztenml 

ib0  •al«rior  tibial  arteiy  at  its  origin^  bot  crcmsea 

tenl  of  that  TesKl  in  the  lower  third  of  the 

\  mod  im  iater&al  to  it  on  the  fool. 

'^ritiieM, — Tho  erten*or  otitis  metatarsi  haltacii 

muacle,  eometimett  found  as  a  slip  from 

r  propriuj^.  or  from  the  tibiali^i  nnticus* 

th0  exteoBOF  communia  dlgitorum  ;    or  it 

Wmj  liQ  *  distinct  noacle  arising  close  to  the  ex- 

%mtm  pffoptrina,  and  traTeraingf  the  same  compart- 

wmA.  m  Ibe  annnlar  ligament  with  that  muscle, 

fW  e^rmMfr  primi  iHt/^nodii  halluchf  another 

moade,  ia  nearly  alwajs  an   offshoot 

llie  eiAeiiaor  proprius^  though  it  hoa  been 

sfpftrate.    It  was  aeen  by  Wood  In  one  half 

«f  llw  mhiedm  examined  bj  him. 


iti 


t$^ 


[^^ 


Tho  cstttLBor  longug  digitornm  podis 
fnun  the  external  tuberosity  of  the 
tibis  I  from  the  head  and  the  anterior  gur- 
boft  of  Ihe  fiboU  ibr  about  thr<^e*fourtlu3  of 
Hi  kaglb,  in  front  of  the  extensor  hallucis ; 
tam  m  wmMll  part  of  the  interosaeoos  mem- 

Iinoe  «t  its  upper  part ;  also  from  the  apo- 
navotio  fie()ta  iuterv^enin^^   Ix-tweeii   it  and 
Uit  ffiQicles  on  eacli  side,  and  from  the  fascia 
^  the  kg*    The  muscle  end^  in  four  tendons, 
vUch  dvoend  thn)ngh  the  li>wer  part  of  the 
■Boifair  ligitment,  in  the  Baine  elieath  a^  the 
pRMn  tertioi^,  and  on  the  dorsum  of  the 
W  pm  pospc-ctively  to  the  four  outer  toes, 
'n*  tlif^  inner  tendons  are  each  joined  at  tho  outer  sido»  on  the  first 
jkitatt^  by  a  tendon  from  the  extensor  brevia  digitijrom.     All  the  four 
*^*fc«l  ire  continued  into  expansions,  which  arc  joined  on  the  fir^t 
pWiM  by  tendinous  processes  from  the  lumbricale^  and  iuterosseous 
^*ohi ;  they  divide  into  three  parts,  their  middle  fibres  l>eing  inserted 
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.. ..: :.  T-iile  their  lateral  parts  unite  together  and  an 
•:.   '^  I  manner  exactly  similar  to  the  arrangemoit 
.•..•i:'^    :  :.:e  fingers  (p.  220). 

:    v2:2*:i  internally  witli  the  tibialis  anticns  and  extcsuor 

.     .:■.    iiiirriilly  with  the  peronei  muscles.    It  rest*  upon  the 

.    ::-■  rbia.  the  anterior  surface  of  the  fibula,  the  lower  end 

■•■.:.    'f  :I:e  ankle-joint,  and  the  extensor  brevis  digitoiii& 

».    -  nrv  yajases  obliquely  beneath  it«  uf^per  part. 

-    -ttiiscLe  varies  considerably  in  the  mode  of  origin   and  the 

«    arTuiis  tendons.    The  tendons  to  the  second  and  fifth  toei 

a.-.;t.-«i.  -*r  •jsira  slips  arc  given  off  from  one  or  more  tendouto 

■^    -.'t.cazarsal  bones,  or  to  the  short  extensor,  or  to  one  of  the 


•^wiMiui  t«rtiiui  muscle    arises  below  :he  extensor  lon^ 

If  '..'wcr  fourth  or  more  of  the  an:cri"r  surface  of  the 

•    - '.V'.r  part  of  the  interosseous  membrane,  and  from  the 

X,  .    .  ^;.s'C'.ru  which  separates  it  on  the  outor  side  from  the 

.  ^     l:s  tendon  is  inserted  into  the  upr<r  surface  of  the 

■ .:».  "iivciuarsal  bone. 

. .  :t  s  v'^'^'^^^  to  the  outer  side  of  the  lonp  extensor  of  th?  toe*,  witk 
.  »,..i.'\  u.:ii:t\l  at  its  origin,  and  it  passes  through  the  same  compazt- 
V    .ii.uv'ar  Mjpinicnt  with  that  muscle. 

'  ^K-  vvrvnious  tortius  is  sometimes  as  large  as  the  exteni^or  longos 
•t»iuoMtIy  terminates  partly  or  wholly  on  the  fourth  mctatanal 
s.    .    >  ^'siuiinios  altogether  wanting. 
...     A  ■  .lie  muscles  of  the  front  of  the  leg  are  supplied  by  the  anterior 


EXTERNAL    REGIOX. 

\  -i^-oiidns  longiis  ninsclc  ariws  In'  a  few  fibres  from  the  outer 

.  ;    •:  .!io  til'iu  ;  from  the  head  and  upiK-r  two-thirds  of  the  ex- 

.  ■  vv  of  the  fibula  ;  from  the  fasr-ia  of  the  let:;  and  from  the 

.  ^^    !.i:-  s».»]»tum  on  each  side.     The  muscular  fil^res  end  in  the 

•  i!»v'  ItLT  on  a  tendon  wliicli  pa.«es  downwards  with  that  of 

.  V ... .  -i  I'rovis  in  the  hollow  behind  the  external  malleolus  ;  it  next 

.  '/iwiirds  on  the  <mter  side  (»f  the  os  calcis,  and  then  winds  round 

.    •.•:''lor  of  the  fnot  to  enti.T  the  ^toovc  <>u  the  l^wor  surface  of 

.    .-..I   ''o:k' :  finally,  crossing  the  sole  obliquely  inwards  and  for- 

.  -^  msorii-d  inr«»  an  impression  on  the  Inwer  and  posterior  |iart 

.    "n:  iiK'tatarsal  I'uiie.  and  sliudiily  into  the  adjoining  part-  of  the 

.  .:!\ironu  I'ono  :  an  otlk-t  is  frequently  sent  from  it  to  the  base 

.    .,w'  id  nutatiirsal  hone. 

Vi  ii<  tciirin  the  peroneus  longiis  lies  between  the  cxtcnsflr 
K'luin  in  fvo!ir  and  the  sv^tu?  and  Hoxor  longns  h.ilhicis  behiu-.l:  in 
., ..  liut  oi'  I  ho  loi:  it  lif<  Miind  the  poroneus  brovi;!.  Its  attachment  to 
I.  I .  i'»i,isuj<to.l  for  :Ov'u:  an  inch  liolow  the  heail  of  the  fibula,  where  thu- 
. .'  5s.j«!»i.  .vl  !'rrvo  i^iijisis  K-ncaih  it.  liehind  the  external  maUeolu^  the 
.  .■.  t  .•(!»  priiMui  aro  c-ntained  in  the  same  sfhoath  under  the  annular  li/a- 
■■11  »'u  tlso  oM'.cv  si.U-  of  ;ho  o?  calci*  each  tcn-lon  has  its  own  sheath.  th<? 
■.  m.  -.iMntcd  l»y  a  I'/f.i'Us  foptum  antl  by  the  peroneal  spine  of  the  ca!- 
u  wiww  ih:»t  pi\vr-s  txi<ts.  A  sinirle  synovial  <ac  invej«ts  both  temiow 
...u  i\>o  pivv*  -^i>  ilowinvaniti  ir.to  the  .special  pheaihs.  In  the  sole  of  tho 
i.«  CkudoJi  oi  I  ho  poivucus  longu?  lies  in  a  fibrous  sheath  formed  by  tLe 
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plantar  ligament,  and  ia  snrzoiinded  l^  a  eeoond  synovial  membrane.    A 
1  fibio-oarfcilage,  or  sometimes  a  bone,  is  found  in  that  part  of  the  tendon 
plddi  plays  oyer  the  ridge  of  the  cuboid. 

The  p«roxieiui  teevis  arises  from  the  lower  two-thirds  of  the  external 
nrfiioe  of  the  fibula,  extending  upwards  in  front  of  the  peroneus  longns, 
md  firom  the  intermuscular  septum  on  each  side.  Its  tendon  passes 
down  behind  the  external  malleolus,  and  then  inclines  forwards  to  be 
inserted  into  the  projection  at  the  base  of  the  fifth  metatarsal  bone, 
Rnding  in  most  cases  a  small  slip  to  join  the  extensor  tendon  of  the 
Etlle  toe,  or  to  the  fore  part  of  the  metatarsal  bone. 

BdAHont. — In  front  it  is  in  contact  with  the  extensor  longus  digitorum  and 
Hie  peroneus  tertius,  and  behind  with  the  peroneus  longus  and  flexor  longus 
halhiriff  The  common  sjrnovial  membrane  surrounds  the  tendon  under  the  annular 
ligament,  and  sends  a  prolongation  into  its  special  sheath,  above  that  for  the 
psonens  longus. 

Vmrieties, — Theperowfu  acees$orius  arises  from  the  fibula  between  the  peroneus 
loBgiis  and  brevis,  and  joins  the  tendon  of  the  former  in  the  sole  of  the  foot. 
Ike  ]^troneu9  quintl  digiH  arises  from  the  lower  fourth  of  the  fibula  under  the 
peroneus  brevis,  and  is  inserted  into  the  extensor  aponcurosiB  of  the  little  toe ; 
tiiia  ia  of  rare  occurrence  as  a  distinct  muscle,  but  it  appears  to  be  represented 
DonnaUy  lyy  the  above-mentioned  slip  of  the  tendon  of  the  peroneus  brevis. 
BgnmeuM  quartus  (Otto)  arises  from  the  back  of  the  fibula,  between  the  peroneus 
bcem  and  the  flexor  haUucis,  and  is  inserted  into  the  peroneal  spine  of  the  os 
eelds  or  into  the  ridge  of  the  cuboid. 

Verres. — ^The  peroneus  longus  and  brevis  are  supplied  by  the  musoulo-cutaneous 
kctfich  of  the  external  popliteal  nerve. 

POSTEBIOB    BE6I0K. 

The  muscles  at  the  back  of  the  leg  consist  of  a  superficial  group  in- 
serted into  the  extremity  of  the  calcaneum,  and  a  deeper  group  covered 
in  by  a  deep  fascia  and  for  the  most  part  descending  to  the  sole. 

Tlie  SUPERFICIAL  GROUP  cousists  of  three  muscles ;  two  of  them^  the 
rastrocnemius  and  soleus,  are  of  large  size,  form  the  bulk  of  the  calf  of 
the  leg,  and  descend,  the  one  lying  on  the  surface  of  the  other,  to  be  in- 
serted by  a  common  tendon— the  tendo  Achillis ;  the  third,  a  small 
moflcley  the  plantaris,  passes  downwards  between  the  other  two. 

The  gaelarocnemiiui  muscle  consists  of  two  large  heads  which  arise 
bom  the  lower  end  of  the  femur,  and  terminate  about  the  middle  of  the 
tq^  in  a  common  tendon.  The  outer  head  takes  origin  from  a  depression 
on  the  outer  side  of  the  external  condyle,  above  the  tuberosity,  and  from 
the  hinder  surface  of  the  femur  immediately  above  the  condyle.  The 
inner  bead  arises  from  an  impression  on  the  upper  part  of  the  internal 
condyle,  close  behind  the  adductor  tubercle,  from  the  lower  end  of  the 
internal  supracondylar  ridge,  and  from  an  adjoining  roughened  part  of 
the  popliteal  surface  of  the  femur.  The  lateral  part  of  each  origin  takes 
jdaoe  by  means  of  a  stron?  tendon  which  is  attached  to  the  impression 
on  the  condyle,  and  spreads  out  as  it  descends  on  the  surface  of  the  head, 
while  the  central  part  consists  of  short  tendinous  fibres,  which  are 
Bocoeeded  by  a  prominent  fleshy  mass  extending  along  the  part  of  the 
head  next  to  the  middle  line  of  the  limb.  The  two  heads  enlarge  down- 
wards as  fresh  fibres  are  added  from  the  superficial  tendons,  and  their 
adjacent  borders  converge  and  soon  meet,  but  do  not  join,  being 
separated  superficially  by  a  longitudinal  groove,  and  deeply  by  a  thin 
t^dinous  band  which  is  seen  when  the  fleshy  fibres  are  drawn  aside. 
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The  short  muscular  fibres  incline  forwards,  and  end  obliqnelj  on  tb 
surface  of  the  inferior  tendon,  which  is  broad  and  aponenTotic  ai  I 
occupies  the  deep  surface  of  the  muscle,  but  becomes  narrower  ai 
thicker  us  it  proceeds  downwards  to  be  united  with  the  subjaoent  tendot 
of  the  sulcus  in  the  tendo  AchiUis. 

Fig.  184.  Fig.  184. — Supi«FiaAL  xusclis  of  the  lm,  nn 

FROM  BiHDfD  (after  Booigexy).     f 

1,  lower  part  of  the  Tastus  eztemna ;  2,  bioe|«  km 
cruris;  8,  semitendinosas ;  4,  ■emimembnuMfii;!^ 
gracilis ;  6,  sartorias ;  7,  outer,  and  8,  inner  keil  4 
the  gastrocnemius ;  9,  placed  in  the  popliteal  rnu^ 
points  to  the  plantaris  :  9^,  its  thin  tc»don  on  the  iM 
side  of  the  tendo  Achillis  ;  10,  10,  fibres  of  the  aim 
descending  to  the  flat  tendon  which,  joiniqg  vtt 
that  of  the  gastrocnemius,  forms,  -f  ->>,  the  tail 
AchiUis ;  11,  peroneus  longus  ;  12,  penmens  brerii;  U^ 
flexor  longus  digitorum ;  14,  tibiidiB  poftioia;  10^  k 
placed  on  the  lower  part  of  the  fibula,  and  points  tllhl 
lower  fibres  of  the  flexor  longus  haUncis,  m  UaAmd 
which  is  seen  descending  oTer  the  tibia  at  15'. 

The  lower  edge  of  each  mnscnlar  pat 
presents  a  conyexity  downwards ;  and  tk 
inner  head,  besides  being  broader  and  thidn; 
also  descends  lower  than  the  outer.  A  sjbd- 
vial  bursa,  usually  communicating  with  tin 
knee-joint,  lies  beneath  the  inner  h&tA  of 
origin,  and  separates  it  from  the  tendon  of 
the  semimembranosus  muscle.  In  the  outer 
head  a  sesamoid  fibro-cartilage  is  sametimei 
met  with  over  the  outer  condyle  of  Uie  femm; 
and  it  is  occasionally  found  ossified. 

Bclation*. — The  heads  of  tlie  gastroe&emiai 
muscle  form  the  inferior  bonndaries  of  the  popli- 
teal space,  and  are  placed  between  the  hamitriag 
muscles  :  the  peroneal  nerve  is  lodged  between  thi 
external  head  and  the  bicepe.  The  j^ 
conceals  the  poplitens.  plantaris  and  eoleiiB  i 
with  the  popliteal  vessels  and  intemml  poplzteil 
nerve.  The  short  saphenous  vein  is  placed  orer, 
and  the  tibial  communicating  nerve  deeoends  hi, 
the  interval  between  its  two  heads. 

VarUtlrs. — The  gastrocnemius  ia  not  imfir» 
quentlv  joined  by  a  bundle  of  muscular  fifara 
which  arises  separatelj  from  some  part  of  the  pop* 
liteal  surface  of  the  femur.  This  bundle  haa  been 
seen  passing  between  the  popliteal  arteir  and  vdn. 
Absence  of  the  outer  head  or  even  of  the  whole 
muscle  has  also  been  observed. 


The  soleiui  mnsole  arises  externally  from 
tho  \\  storior  surfaiv  of  the  head  and  upjx^rthinl  of  the  shaft  of  the  fibuls; 
iiitornally  from  tht^  oMiqno  lino  and  the  posterior  border  of  the  tibia,  as 
far  ilow  n  iv*  tlio  miildlo  of  tho  bono  ;  and  l»ot\veen  the  tibia  and  filmlj^ 
U\A\\  a  tomlinons  band  \vhioh  archos  over  the  ix^plitoal  vessels  and  nerve. 
Tlu'  muscular  tibn\^   spriui:  in  part  from  the  bones,  but  to  a  much 
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tent  from  two  tendinons  laminse  which  descend,  the  outer  from 
,  and  the  inner  from  the  arch  over  the  vessels  and  the  obliqae 
i  tibia^  in  the  substance  of  the  muscle,  on  the  front  surface  of 

SUFERnCUL  XU8CLS8  OF  Fig.  185. 

nX5    FROM    THK  IHHER 

ir  Boorgery).     | 

internQS  ;  2,  sartorias  ; 
n,  spreading  on  the  inner 
of  the  tibia ;  3,  gntdlis  ; 
inosnB  ;  4',  its  insertion  ; 
Q  2^  and  4',  that  of  the 
,  aemimembranosns ;  6, 
4  the  gastrocnemius;  7, 
Y,  plac^  upon  the  tendo 
iad  to  the  tendon  of  the 
mending  on  the  inner 
aU  part  of  the  tendon  of 
MMticns  ;  10,  flexor  longus 
11,  flexor  longus  hallucis ; 
antlcus  ;  12',  its  tendon 
;  18,  abductor  hallucis. 

ch    appears  by  one 

opposite  edge  being 
}buquely  towards  the 
DC  of  the  leg.  The 
m.  the  anterior  sur- 

these   laminae  con- 

a  median  tendinous 
rfakh  also  appears  on 
b  of  the  muscle  by 
r,  while  those  arising 
ir  posterior  surfaces 
ted  downwards  and 
ii^  and  end  in  an 
sis  which  covers  the 
Mfft  of  the  posterior 
f  the  mass,  and  over 
16  tendinous  surface 
lastrocnemius  glides. 
don  of  insertion  is 
I  downwards  from 
lenrosis,  being  joined 
r  by  the  median  sep- 
l  forms  the  deeper 
er  part  of  the  tendo 
The  fibres  of  the 
e  numerous  and  short, 

I  length  of  at  most  from  two  to  three  inches,  and  they  are 
1  downwards  on  the  deep  surface  of  the  tendo  Achillis  to  within 
istance  of  the  heel. 

u. — ^The  golens  rebiis  upon  the  flexor  longus  hallucis.  flexor  longus  digi- 
d  tibialis  posticus  muscles,  together  with  the  posterior  tibial  vessels 
,  from  ¥rhich,  however,  it  is  separated  by  the  deep  aponeurosis. 
«. — To  the  soleus  on  accessoiy  portion  is  occasionally  added  at  its 


;:!E  'riTTT?.  ir^n 

i. -a  oa  i.he  inner  side  of  Ui-  i-n;.: 


_  _-  ..'■kc.'-c  ami  stronjre?:  :•:  .  -    z  -__    .  •: 

.•:    lac  LOiidons  of  ii-   r4t='r    i.j:^-_r  .: 
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aarair  longns  digitonun  pedis  muscle,  or  flexor  perforans, 

m  the  inner  portion  of  the  posterior  surface  of  the  tibia  (see 

-DbXP   POfJTKRlOR    MCSCLIS   OP   THE   LEO.  Fig.  186. 

(A.  T.)    i 

./      11 

»d  mrface  of  the  femur  ;  b,  bare  siirfaco  /  /  \  { 

per  third  of  the  tibula ;  from  which  the 

ele  hMs  been  removed  ;  c,  internal  malleo- 

lenud  malleolus ;  e,  tuberosity  of  the  09 

I  a  part  of  the  tendo  Achillis  inserted  into 

6  plantaris  on  its  inner  side  ;  1,  inner 

he  gastrocnemius,    cut  short  ;   2,    outer 

pUntarii  ;  4,  tendon   of  the   semimem- 

QttBcle  near  its  insertion,  seen  spreading 

ntions,  viz. ,  to  the  tibia,  to  the  popliteal 

.  to  the  x^osterior  ligament ;  't,  tendon  of 

inserted  into  the  head  of  the  fibula  ;  6, 

auscle  ;  7,  upper  part  of  the  origin  of  the 

a  the  fibula,   cut  short ;  7\  line  of  its 

D  ;  between  these  figures  is  seen  the  i)cr- 

the  upper  part  of  the  interosseous  mem- 
tibialis  ixKticus ;  8',  its  tendon,  passing 
le  flexor  longus  digitorum  and  the  tibia  ; 
ttgns  digitorum  ;  9',  its  tendon,  with  that 
ilis  posticus,  passing  behind  the  internal 
,  10,  fiexor  longus  hallucis ;  1(/,  placed 

tendon,  where  it  {jasses  over  the  tibia 
^ns ;  11,  peroneuB  longus  ;  11',  its 
lund  that  of  the  peroneus  brevis,  passing 
ad  the  external  malleolus ;  12,  peroneus 


its  attachment  extending  over  the 
jwo-fourths  of  the  length  of  the 
;  likewise  receives  fibres  from  a 
neurosis  which  covers  the  tibialis 
and  is  attached  to  the  inner  border 
Ibola,  and  ft-om  which  the  flexor 
allncis  also  takes  origin.  Its  ten- 
sends  in  a  groove  behind  the  in- 
iiJleolns,  lying  outside  that  of  the 
lOgticus,  and  invested  by  a  distinct 
uid  synovial  sheath  ;  it  is  then 
obliquely  forwards  and  outwards 
i  sole  of  the  foot,  crossing  be- 
tcndon  of  the  flexor  lungus 
inferiorly,  to  which  it  is  con- 
jra  tendinous  slip;  it  there  divides 
r  parts,  which  pass  fonvards  to 
tea  into  the  terminal  phalanges 
four  smaller  toes.  Each  digital 
mtcrs  a  fibrous  sheath  on  the  toe 
I  it  Ijelongs,  |x?rfbrates  the  corre- 
5  tendon  of  the  flexor  breyis 
m,  and  is  invested  with  synovial 
Qe  and  connected  by  vincula  ac- 
to  the  phalanges  ;  the  whole  arrangement  being  essentially  the 
that  which  has  been  abx^ady  described  in  the  fingers  (see  p.  217). 
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lielntwuit.—  It  rests  upon  the  tibia  and  upon  tlie  tibialis  postions  mnacle,cr(Mq( 
tlie  latter  obli(]ucly  in  the  lower  third  of  the  leg.  It  is  covered  at  the  nppcriii 
by  the  soIcuh  and  inferiorly  by  the  aponeurosis  of  the  leg.  Upon  italfobAi 
posterior  tibial  vessels  and  nerve. 

VarU'tirn. — A  supplementary  head ,  .//ra'or  acccitttftriMM  Ioh^vm  diffitomm.'aM 
unfrcquently  found  rising  from  the  fibula,  or  the  til)ia.  or  the  deep  fa8cii,al 
ending  in  a  tendon  which,  after  passing  beneath  the  internal  annular  Ugiaa^ 
joins  the  tendon  of  the  long  flexor,  or  the  accessorins.  It  has  also  been  nn» 
placing  the  latter  muscle.  It  rarely  sends  a  slip  to  the  flexor  hallucis  toda. 
Gies  describes  an  accesiisory  sli]>  from  the  tibialis  anticus,  which  joined  the 
digitorum  at  tlie  ankle.  K  Jfcjror  prmtrius  dlyiH  sccundi  was  found  tfj'  ' 
arising  from  the  back  of  the  tibia. 

Intimately  connected  with  the  tendon  of  the  flexor  longoB  digitoa  I 
oi'c  the  flexor  acc<?ssorius  and  the  lumbricales  muscles,  which,  akhon^ 

Fig.  187. — Secohd  layer  of  xusclxs  or  thisoul  | 

hj  tendon  of  flexor  longus  digitonun  ;  r,  UaHrni  I 
flexor  longus  hallucis  ;  e,  long  plantar  li9UiMBt;1|  1 
tciulon  of  flexor  brevis  digitonun  to  second  toe,  ci  1 
short ;  4,  flexor  accessorins  ;  5,  first  lumbricalis ;  6, 1, 
ilcxor  brevis  liallucis ;  9,  flexor  breTis  minimi  di^', 
10,  third  plantar  interosseous  muscle. 

they  arc  situated  in  tlic  foot,  may  he  bub 
conveniently  described  in  this  place. 

The  ftmoB  accoBsoriiui  arises  by  tio 
heads,  the  internal  and  larp^er  of  which  ii 
fleshy,  and  is  attached  to  the  inner  suifMe 
of  the  oalcaneiun,  while  the  external,  ilit, 
narrow,  and  tendinous,  is  attached  to  the 
c»uter  siuface  of  the  calcaneum  a  Httle  in 
fixmt  of  the  external  tulxjrcle,  and  to  the 
lon:r  plantar  lijranient.  These  origins  united 
form  a  mus^nilar  mass  whicli  is  iusi^rted  into 
the  oxiomal  border  and  upi^er  surface  rfths 
tvudou  of  tlie  flexor  longus  digitonun. 

V.r'\*h*. — ^The  outer  head  of  the  musde  is 
ofion  cbsont.  The  number  of  digital  tendons  to 
which  the  fibres  of  the  accessorins  can  be  fbl- 
lowtxl  i>  subject  to  considerable  TariatioD. 
^l»>s:  irequc-nilv  otifsetss  are  sent  to  the  Moond 
thirvi  ;i:i.l  fourth  tott* :  in  many  castes  howerer 
to  the  Ifth  as  woU :  occa.*ionaUy  to  two  toes 
o:;' y.  Mv-rv  rirvly  a  slip  joins  the  tendon  of  thf 
ilt'sor  ;:.;y.::o:>.  and  the  musscle  has  been  seen  to 
t::d  tii::r^ \v  in  that  tendon  (G.  D.  T). 

::>v\>,  :Vu:  in  i:;;mbir,  arise  fi"om  the  tendons  of 
r;;:v.  :;:  :h^:r  iv«:ii:  of  ili vision,  each  beinjr,  with 
<:  ::::it:::.*..  ;;::;Khl^l  lo  two  tendons.  They  pass 
.  '.vS  vf  \\x  ::ur  v-.iii-r  t^vs.  t-ach  muscle  ending  in 
r..  /.   •..:.  :': >,  t\;v:\::s:.:i  ^f  the  extensor  tendon  on 


T;.o  lumbricales 

iho  tioxov  !v»::-:>  v;-: 

fv  v\\;;rv;s  tv^  ;:u   .-.-...r 


3 .. 


;.v.\ 


:j(iVw^  V""^^"^'-  I'^'-'O  *'  '^  ■ 


::ir::l  ricale*  has  been  observed ;  •!«> 
i?<r::^n  of  these  mtiscles  frequentlj 
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fUlaiwRM. — In  the  sole  of  the  foot  the  tendons  of  the  flexor  long^  digitomm, 
petiier  with  the  flexor  accessorins  and  the  Imnbricales,  are  oovered  by  the  flexor 
irvifl  digitomm ;  the  hinder  part  of  the  external  plantar  veaselB  and  nerve  being 
■eed  between.  These  tendons,  with  their  additional  muscles,  conceal  the 
dnctor  ballads,  the  tendon  of  the  flexor  longns  ballads,  the  transversos  pedis, 
•  interofiseooB  masdes,  and  the  plantar  arterial  arch. 

The  flexor  longns  hallncis  mascls  (flexor  longns  pollicis  pedis)  arises 
om  the  lower  two-thirds  of  the  posterior  surface  of  the  fibula ;  from  the 
dermnscnlar  septum  between  it  and  the  peronei ;  and  from  the 
poneurosis  common  to  it  and  the  flexor  longus  digitomm,  which  covers 
le  tibialis  posticus.  The  muscular  fibres,  passing  obliquely  backwards 
nd  downwards,  end  in  a  tendon  on  the  posterior  surface  of  the  muscle. 
Ins  tendon  traverses  a  groove  on  the  lower  end  of  the  tibia,  on  the  back 
f  the  astragalus  and  the  under  surface  of  the  sustentaculum  tali,  being 
KKmd  do\Mi  to  those  bones  by  a  fibrous  sheath  lined  by  synovial  mem- 
■me.  Thence  passing  forwards  and  inwards,  in  the  sole  of  the  foot,  it 
jlives  off  a  slip  to  the  tendon  of  the  flexor  longus  digitomm,  by  which  it 
n  crossed,  and  proceeds  in  a  fibrous  sheath  over  the  first  phalanx  of  the 
gieat  toe  to  be  inserted  into  the  base  of  the  terminal  phalanx. 

Belatioiut. — ^This  mascle  is  concealed  for  the  most  part  by  the  soleas,  a  smaU 
put  onlj  on  the  oater  side  of  the  tendo  Achillis  being  covered  by  the  fascia  of  the 
kg.  ExtemaUy  it  is  in  contact  with  the  peronei,  and  internally  with  the  posterior 
tibial  vessels  and  nerve.  It  rests  upon  the  fibola  and  tibialis  posticos,  and  con- 
mb  the  peroneal  vessels.  Behind  the  ankle  the  tendon  of  this  maade  is 
qwratr^Mi  from  that  of  the  flexor  longns  digitomm  by  an  interval  of  more  than 
Mdf  an  inch,  in  which  are  placed  the  posterior  tibial  vessels  and  nerve.  In  the 
ole  it  is  covered  by  the  abductor  haUacis  and  the  plantar  fascia;  it  is  also 
roved  by  the  plantar  vessels  and  nerves  as  well  as  by  the  tendon  of  the  long 
ezor  of  the  toes.    It  rests  upon  the  flexor  brevis  hallncis. 

Vkrletirs. — ^This  mascle  is  liable  to  very  few  variations,  except  in  the  mode  of 
nion  of  its  tendon  with  that  of  the  flexor  longns  digitomm  which  is  exceedingly 
nmble.  In  almost  every  case  a  slip  is  given  from  the  flexor  haUacis  to  the 
exor  digitomm  :  and  very  frequently  (1  in  6,  Tamer,  Wood  ;  1  in  4,  Schulze)  an 
dditional  slip  proceeds  from  the  flexor  digitomm  to  the  flexor  haUacis.  Com- 
lete  separation  of  the  tendons  is  very  rare.  This  slip  from  the  flexor  haUnds 
loet  Ireqaently  passes  to  the  second  and  third  toes,  but  it  may  pass  to  the  second 
oly.  or  to  all  the  four  outer  toes. 

The  pcroneo-calcanntt  infcruv*  is  a  small  mascle  described  by  Macalister  as 
be  probable  homologue  of  the  pronator  quadratos  of  the  arm.  It  arises  below  the 
exor  longos  hallucis  from  the  back  of  the  fibula,  behind  the  external  maUeolus, 
nd  posses  over  the  sustentaculum  tali  in  the  g^roove  with  the  flexor  haUacis  to 
e  inserted  into  a  tubercle  on  the  os  calcis. 

The  tibialis  posticus  muscle,  placed  beneath  the  two  long  flexor 
onacles,  arises  from  the  posterior  surfiice  of  the  interosseous  membrane  ; 
rom  the  outer  portion  of  the  posterior  surfece  of  the  tibia,  extending 
rom  the  superior  tibio-fibnlar  articulation  to  the  middle  of  the  bone  ; 
TQfm  the  whole  inner  sarface  of  the  fibula ;  and  slightly  from  the  aponeu- 
tcis  covering  it.  The  fleshy  fibres  pass  to  a  tendon  which,  commencing 
d)OTe  in  the  centre  of  the  muscle,  descends  along  its  inner  border,  be- 
XHncs  free  at  the  level  of  the  lower  tibio-fibular  articulation,  and  gains 
the  innermost  groove  at  the  back  of  the  internal  malleolus,  where  it  is 
contained  in  a  fibrous  sheath  and  surrounded  by  synovial  membrane.  It 
then  inclines  forwards,  and  ends  by  being  inserted  into  the  tubercle  of 
the  navicular  bone,  sending  ofiscts  forwards  to  the  three  cuneiform 
b(meSy  to  the  cuboid,  and  to  the  bases  of  the  second,  third  and  fourth 
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metatarsal  lx>nc3,  as  well  as  a  thin  process  backwards  to  the  Bnstentacnlum 
tali.  Near  its  insertion  the  tendon  contains  a  sesamoid  fibro-cartilagei 
occasionally  a  bone,  as  it  lies  beneath  the  head  of  the  astragalus. 

Behifion;t. — The  posterior  surface  of  the  tibialis  posticns  Is  in  contaci  vith 
the  long  ticxor?  of  the  toea  and  the  {XMterior  tibial  and  peroneal  vesaeb,  whDefl 
the  npi>cr  end  the  anterior  tibial  vesdels  are  directed  forwards  between  iti  it> 
tachmcnt.'<  to  tho  two  bones.  In  the  lower  part  of  the  leg-  the  mnsde  eroMi 
obliquely  inwards  l>oneath  the  flexor  longns  digitonim.  and  its  tendon  beoom 
snporficial  for  a  sfhort  •ii>tance.  lying-  close  to  the  hinder  border  of  the  inteml 
mnlIcolni>.  In  the  foot  it  is  covered  by  the  abductor  haUucis,  and  it  Mb 
againift  the  inferior  calcaneo-nayicular  ligament  which  separates  it  from  the 
head  of  the  a^itragalns. 

I'ttriffft'.^. — These  are  rare.  An  additional  muscle  has  been  seen  occasionally 
arising  from  the  back  of  the  tibia  below  the  flexor  digitonim,  and  inserted  into 
the  cai):?ule  of  the  niikle-joint  or  into  the  annular  ligament.  This  is  the  trtwr 
of  the  cap*nlt'  of  tht'  anklv-J>-int  of  Henle  and  Linhart.  or  the  tibialu  Mtcvuiud 
Bahn)?en. 

Nervea — The  gastrocnemius,  plantaris  and  popliteus,  are  supplied  by  the 
internal  popliteal  nerve.  The  soleus  receives  one  branch  from  the  intenil 
popliteal  nerve  and  another  from  the  po^erior  tibial.  The  flexor  longuj  dici- 
torum.  flexor  longos  hallucis  and  tibialis  posticus  derive  their  ner\'cs  fromtiM 
X)osterior  tibiaU 

MUSCIiSS    AKD    7ASCLB    OF    THS    FOOT. 

Fasci.e. — The  fiucia  of  the  dorsum  of  the  foot  is  rcdnced  to  a 
thin  membrane  prolonged  from  the  anterior  annular  ligament  oyer  the 
extensor  tendons.  Beneath  it,  deeper  layers  of  fascia  are  placed  orer 
the  short  extensor  of  the  toes  and  the  interosseous  muscles. 

The  snperficial  fi»cia  of  tlie  sole  resembles  that  of  the  palm  of  the 
hand.  It  fonns  a  thick  cushion,  esi^eciallv  over  the  bony  prominences, 
and  consists  mainly  of  small  lobules  of  fatty  tissue  bound  down  bj 
nimierous  fibrous  luinds  which  pass  vertically  from  the  skin  to  the  deep 
fascia. 

The  deep  feiscia  of  the  sole,  w  plantar  feustcia,  consists  of  a  cen- 
tral and  two  Iiitcnil  portions,  which  are  marked  otf  from  each  other  by 
suiK-rticial  grouVL-s,  indicating  the  position  of  intermuscular  septa.  The 
/;//;//•  i>:»rtiou,  thinuer  and  kx-ser  than  the  others,  invests  the  abdncior 
iialhicis.  and  is  continuous  rv»uud  the  inner  bonier  of  the  f<.x»t  Avith  the 
dorsal  fiiS4.iu  an. I  with  the  lower  fibres  of  the  internal  annular  ligament 
The  oiffri'  par:  cuvers  the  ainluctor  minimi  digiti,  is  much  stronger,  and 
forms  a  particularly  thick  land  l>etwcen  the  outer  tulx-rcle  of  the  os  calds 
and  the  lu>e  «f  the  tifth  metatiirsiil  bone.  It  is  continuous  round  the 
i»utcr  Kiikr  "'f  the  fi.»ot  with  the  dorsal  fascia,  and  sends  a  thin  prolon- 
gation f-.i\var'I<  .  ver  the  insertion  of  the  alxluctor  and  the  short  flcior 
nin.s<*Ks  ^^i  tlio  lictle  too.  Tho  ceniral  |x^rtion  is  exceedingly  strong,  an«l 
is  cunip^  .'h:-vI  .  r"  il-nso  white  glistening  fibres,  the  greater  nunilxT  of  wliich 
run  luiigi:i:iMii;iriy  from  the  os  t^alcis  to  the  roots  of  the  toes.  It  is 
nan\»w  aii«l  :liivk  behind,  whea^  it  is  attached  to  the  inner  tubercle  of 
the  OS  cal»^is.  iiiiuudiately  i\ low  the  origin  of  the  flexor  brevis  digitonim, 
>\i:h  whivli  i:i::m!o  it  is  cios^Iy  counei'ted.  It  becomes  broaikr  anJ 
thiiiUvf  ;^<  i:  ^\unds  f^n-ANanis,  and  near  the  heads  of  the  mL-tatarsil 
b^'Uvs  it  ^i:\  itLs  into  fi\e  p:\'vi.sscs.  one  jxissing  to  each  of  the  toes.  In 
the  inur\a!s  Uiwivu  tlic  pr-  vvss<.'s  a  thin  membrane  comix)sed  of  tran?- 
\oi^e  lipiv-?  v*v^\si*s  tho  luuil>ric;;Ics  mus.'les  and  the  ditrital  nerves.    The 
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nangement  of  the  processes  is  identical  \^-ith  that  of  the  correspondmg 
irt  of  the  pfdmar  fascia,  fibres  being  sent  to  the  digital  sheaths,  super- 
(nal  transverse  ligament  and  skin,  as  well  as  deep  processes  on  each 
de  of  the  flexor  tendons  to  the  transverse  metatarsal  ligament. 
The  two  intermuscular  sepia  which  are  given  off  between  the  middle 
nd  lateral  portions  of  the  plantar  fascia  pass  deeply  into  the  sole  of  the 
lot  ;  they  separate  the  flexor  brevis  diffitorum  jfrom  the  abductor 
dlacis  on  the  inner  side,  and  from  the  abdnctor  minimi  digiti  on  the 
Iter  Bide,  and  give  partial  origin  to  each  of  these  muscles. 
The  superficial  transverse  lujament  of  the  toes  is  a  thin  band  of  fibres 
totained  in  the  folds  of  skin  limiting  the  interdigital  clefts,  and 
imected  to  the  subjacent  sheaths  of  the  tendons.     Like  the  transverse 


Fig.  188. 


\,    188. — SUPXRFICIAL   MUSCLES  AVD    TXKD05S   ON 
eUl     IWB8UM    OP    THS    FOOT  AKD  LOWER  PART  OF 

ess  FRoarT  of  the  leg  (after  Boaigery).     i 

ly  tibia ;  5,  fibula ;  r,  naTicolar  bone ;  d,  in- 
hJ  cuneiform  bone;  1,  1',  tibialis  anticus ;  2, 
BBSor  proprios  hallucis  ;  2\  its  expansion  on  the 
mm  of  the  great  toe ;  3,  extensor  communis 
iomm  dividing  into  its  four  tendons  for  the 
I  ;  S',  its  expansion,  and  3",  final  insertion  (upon 
•eoond  toe)  ;  4,  pcroneus  tertius ;  4',  its  ex- 
ded  insertion  on  the  base  of  the  fifth  metatarsal 
B  ;  5,  soleos  ;  6,  peronens  brevis ;  7,  extensor 
r»  digitorum ;  T,  7",  placed  on  the  transverse 
1  of  aponeurosis,  marks  the  first  and  fourth 
Ions  of  the  extensor  brevis  muscle  ;  8,  9,  part  of 
snicrior  annuhir  ligament ;  10,  11,  a  transverse 
i  of  the  dorsal  fascia  of  the  foot. 


tatarsal  ligament,  it  differs  from  the 
reeponding  structure  in  the  hand  in 
[ig  attached  to  all  five  digits. 
ii^sCLES. — On  the  dorsum  of  the  foot, 
ides  the  tendons  continued  from  the 
ades  of  the  firont  of  the  leg,  one  short 
ack  is  present,  viz.,  the  extensor  brevis 
;itoram.  In  the  sole  the  muscles  are 
[A  more  numerous,  and  are  descrilied 
four  layers  as  they  are  met  with  in  the 
me  of  a  dissection. 

The  extensor  brevis  digitonun 
Als  arises  from  the  fore  part  of  the 
per  and  outer  surfaces  of  the  os  calcis, 
front  of  the  groove  for  the  peronens 
jvis  muscle,  and  from  the  lower  band  of  the  anterior  annular  ligament. 
divides  into  four  tapering  slips,  each  of  which  terminates  in  a  tendon ; 
B  first  or  most  internal  of  these  is  inserted  separately  into  the  dorsal 
r&oe  of  the  first  phalanx  of  the  great  toe  at  its  tarsal  extremity ;  and 
e  other  three  become  severally  united  to  the  outer  border  of  the 
odons  of  the  long  extensor  proceeding  to  the  three  next  toes. 

Belatioju, — It  crosses  the  doretim  of  the  foot  eomewhat  obliquely,  resting  on 
e  tarsus  and  metatarsus,  and  l3ring  beneath  the  tendons  of  the  peronens  tertins 
id  long  extensor  of  the  toes.  Its  inner  slip  also  crosses  the  dorsal  artery  of  the 
ot  and  the  anterior  tibial  nerve. 
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Vantfif*, — Tho  tendon :«  of  this  muffcle  ynry  considembly  both  as  to  number 
and  position,  tht-y  may  1;e  rc^luced  to  two.  or  one  of  them  may  be  doubled,  or  u 
additional  ^liIl  may  imss  to  the  little  toe.  The  innermo^ct  portion  of  the  mc«cLe 
is  commonly  M?iiarate  much  farther  liack  than  the  other  slips,  and  is  de9crib«d  hj 
iKaiiy  anatoDii>tt$  as  a  distinct  muscle  under  the  name  of  /.^^  w«-r  In  r/V  hallviit. 

The  Fii'.sT  LAYER  OF  MUSCXES  OF  THE  soi-E  iiicludcs  the  slioit  ctnimc-n 
ficx^.r  of  the  t«LS,  anil  the  abductors  of  the  great  and  little  toes. 

Tile  flexor  breris  digitomm,  or  flerar  parfisratiis,  ari.^s  br  a 
small  jKantcd  auaelimeut  from  the  ll-re  part  of  the  inner  tubercle  of  iLe 


Fi?.  i«p. 


Fiij.  ISn. — First  liter  vP  airsrLES  of  the  soli,  u 

a.  inftiitar  fascu\ ;  ?«,  tenilon  of  flexor  lingua  <Ii^* 
tori'.m  t."  seo«.-nJ  toe ;  c,  tendon  of  flexor  longns  hll- 
luc:» :  1.  abdnctor  hAllucisi :  2,  flexor  breris  digi- 
toniiu  ;  n,  al  diKtor  minimi  di;dti;  .'•,  firvt  luuil.'ricalij; 
«',  i^ner  head  of  flexor  lrev;>  liallucijc ;  I*,  flexor  brera 
ii::n;mi  ui^iti. 

calcaueiim,  from  the  dc-ep  suifacv  of  the 
plantar  fascia  fur  alxait  twt>  inches  fonrarfs^ 
and  fri»m  thu  inttmuiscular  septiun  on  each 
side.  The  muscle  tenniuates  in  four  slender 
tonduns  which  are  inserted  into  the  second 
l^halanges  of  the  fi»ur  inter  toes.  Each 
tendon  prior  to  its  insertion  divides  aad 
jrivcs  passiiw  to  the  tendon  of  the  lung  flt:xor, 
in  a  manner  precisely  shuilar  to  the  arrange- 
ment of  the  tendons  iA  the  tlexv»r  sublimis 
imd  flexi»r  pn«fundus  muscles  of  the  hand. 

Juitt^iv/tj. — This  mu«clo  lies  between  the  ib- 

^^^  _  fiuocor  halliicis  and  abductor  minimi  dig^iti.  and  is 

f  J   i  '^  fl^^  -^^      cov«?re\i  by  the  plantar  fat^cia :    it  conceals  the 

rj    ,  IW  T^^3       J^-^^<-^r  accesciorius.  with  the  tendons  of  the  flexor 

'      *  ■■^njrus  digitorum.  and  the  external  plantar  vcsels 

au  1  nerve. 

Varie^i,.*. — The  slip  of  this  muscle  to  the  little 

:*v.  which  is  regularly  much  smaller  than  the 

o:hery,  is  frequently  wanting" ;   or  it  may  be  le- 

v.,^  place^l  by  a  small  fusiform  muscle  arising  from 

the  outtT  side  of  the  long  £exor  tendon,  or  more 

nuvly  f^-»:ll  ::ie  ri«>xor  acce<soriu3w    On  the  other  hand,  the  muscle  has  been  seta 

wi:h  live  uiuioi.-.  :\vc»  p;is.r«:ni:  to  the  s<.cond  toe. 

Th-j  abdnctor  hallncis  musck^  uiIkI.  |H*llicis  peilis)  arises  from 
th-j  iiiii.r  Tc.r:  :' ::;..'  l;irj.r  :"J»t'a'le  of  ih:  calcaiieum,  fn.im  the  internal 
annular  li".::-:n  r.:.  tb-in  chj  septum  iKtw-.-eu  it  ;md  the  tiexur  l»n?^is  did- 
[■.'r;:!:\  ;;:i  i  fr  ::.  i\\"  |l:ir.:;ir  fast^ia  cuwrinp:  ir.  The  fleshy  tihn-s  end  in 
a  leUii  M  ul  ioh..  ;.t*rr  Wv.v^  juiuod  !»y  tii'R-s  \'i  tiie  intenial  head  of  tk* 
v,j\'V  'ir'^is  i-ull/AiN  :<  i likened  into  tlx-  inner  l".«i\ler  i-f  the  l»aso  of  ib*- 
rii-^:  ^h:iu«;x  ^'iiw:  ^i\;i:  t-.-e. 

/.'  '.  -.,  ,.<. — 1-,  '1,^  ^'ovsr:.'  '  y  iho  thin  iaurr:al  division  of  the  plantar  lasiio.  It- 
dt.\  j»  >uriao*  i^  :::  c^-r.raj:  w  ::;i  :he  tendon <  o:  the  tibialis  posticus,  and  longfifcxur 
uuis^'U':*.  \vi:i;  liir;  :>...  \...r  *.Tevis  halLiicls,  aivi  with  :he  plantar  vessels  and  nerves 

1  •■•;,,•.  .«.--L'l:,-  uMv.ctrr  hallucis  Oi-vx-iioiial-y  s«,'nils  a  slip  to  the  base  of  the 
fiivt  pha'..;:ix  if  :I:.'  -  :. :.  ■  to*;,    I:s  i^-iiicn  of  insertion  is  sometimes  joined  bjra 
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mlar  Blip  springing-  from  the  skin  on  the  inner  border  of  the  foot,  somewhat 
xmt  of  the  inner  ankle  ;  bnt  this  is  not  so  frequent  as  the  cataneons  slip  of 
xxrresponding  muscle  of  the  hand. 

he  abductor  Tnininii  digiti  muscle  has  a  wide  origin  behind, 
1  the  front  of  both  tubercles  on  the  under  eurfece  of  the  os  calcis, 
I  the  external  intermuscular  septum,  and  from  the  deep  surface  of 
band  of  the  plantar  fascia  which  extends  from  the  external  tubercle 
he  base  of  the  fifth  metatarsal  bone.     The  fleshy  fibres  end  in  a 

IDO.— Traitsterse    section    of    the    right  Fig.  190. 

rt     BETWEEN     THE     TARSUS     Aim    METATARSUS. 

T.     i 

d,  r,  articular  surfaces  of  the  internal,  middle, 

acternal  cuneiform  bones  ;  d  and  e,  the  surfaces 

e  cuboid  bone  for  the  fourth  and  fifth  meta- 

I  bones  ;   between  these  bones  are  seen  the 

5    interosseous    ligaments  wkich    bind    them 

iker;   1,   slip  of    the   tendon  of    the  tibialis 

BB,  which  passes  on  to  its  insertion  into  the 

metatarsal   bone  ;  2,  tendon  of  the  extensor 

ins  hallucis ;  3,  slip  of  the  extensor  brevis 

irom  to  the  great  toe ;  Z\  remainder  of  the 

aor  brevis  digitorum  ;  4,  slips  of  the  extensor 

a  digitorum  ;  5,  peroneus  tertius  ;  6,  perpneus 

>  >  7*  peroneus  longus  cut  obliquely  where  it  is  emerging  from  its  sheath  below  the 

d  bone ;  8,  tendon  of  the  flexor  longus  haUucis ;  9,  tendon  of  the  flexor  longus 

■nm,  with  the  slip  from  the  flexor  hallucis ;  10,  flexor  accessorius ;  11,  abductor 

OS ;  12,  flexor  brevis  digitorum  ;  13,  abductor  minimi  digiti. 

Ion  which,  after  gliding  along  a  smooth  depression  on  the  inferior 
aoe  of  the  base  of  the  Mth  metatarsal  bone,  is  inserted  into  the  onter 
of  the  base  of  the  first  phalanx  of  the  Uttle  toe. 

iatwtijt. — ^The  mnscle  is  covered  by  the  plantar  fascia.  Its  deep  snrfaoe  is 
Sitact  with  the  outer  head  of  the  flexor  accessorius,  the  long  plantar  liga- 
if  the  peronens  longus  tendon,  and  the  flexor  brevis  minimi  digitt 
metff. — The  abductor  mxis  vietatarsi  quinti  is  an  occasional  muscle  which 
I  from  the  external  tubercle  of  the  os  calcis,  and  is  inserted  into  the  spur- 
proceBs  of  the  fifth  metatarsal  bone  in  common  with,  or  beneath  the  outer 
;in  of  the  plantar  fascia.  It  may  be  adherent  to  the  abductor  minimi  digiti, 
it  has  been  seen  inserted  into  the  middle  or  even  the  anterior  part  of  the 
fcusal  bone.    It  occurs  nearly  once  in  every  two  subjects  OVood,  Macalister). 

he  SECOXD  LATER  OF  MUSCLES  OP  THE  SOLE  is  Constituted  by  the 
oils  of  the  flexor  longus  digitorum  and  flexor  longus  hdlucis, 
ther  with  the  flexor  accessorius  and  lumbricales,  all  of  which  have 
.  described  in  the  last  section  (pp.  257 — :^59). 
he  THIRD  LAYER  OF  MUSCLES  Comprises  the  short  flexor  and  adductor 
le  great  toe,  the  transversus  pedis,  and  the  short  flexor  of  the  little  toe. 
he  flexor  brevis  liallxicis  (fl.  brev.  pollicis  pedis)  ainses  by  a  flat 
incus  process  from  the  inner  border  of  tlie  cuboid  bone,  and  by  a 
ttd  band  from  the  offset  of  the  tibialis  posticus  tendon  which  passes 
le  middle  and  outer  cuneiform  bones.  The  muscular  part  is  single 
narrow  behind,  but  in  front  it  divides  so  as  to  form  two  bellies  or 
Is  which  are  inserted  by  tendinous  fibres,  one  into  the  inner  border  of 
biise  of  the  first  phalanx  in  union  with  the  abductor  hallucis,  the 
r  into  the  outer  border  in  union  with  the  adductor.  A  sesamoid 
5  is  developed  in  each  of  the  heads. 
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JfrlatioNJf, — This  muscle  is  in  great  part  covered  by  the  abdnctor  haUnds  and 
the  common  flexors  of  the  toes,  while  the  tendon  of  the  flexor  longiu  haQnea 
runH  in  the  groove  between  its  heads. 

Var'u'thH. — ^Tho  origin  of  the  flexor  brevis  hallads  is  subject  to  consdenlb 
variation  :  it  often  receives  fibres  from  the  os  colcis  or  long  plantar  Kgiai^ 
and  the  attachment  to  the  cuboid  is  sometimes  wanting.  The  masde  has  b«« 
seen  sending  a  ti>lip  to  the  first  phalanx  of  the  second  toe. 

The  adductor  hallncis  (add.  pollicis  pedis),  placed  obliqnelj  in 
the  sole  of  the  foot,  and  forming  a  thick  fleshy  mass,  arises  from  tk 
tarsal  extremities  of  the  third  and  fourth  mctatareal  l)one8,  and  from  the 
sheath  of  tlie  peronens  longiis  muscle  ;  narrowing  as  it  passes  forwaidi 
it  is  inserted,  conjointly  with  the  external  head  of  the  flexor  breril 
halluciK,  into  the  base  of  the  first  phalanx  of  the  great  toe. 


Fig.  101. 


Fig.  191.— Tbird  ljlter  of  xtsclbs  of  Tin  soul  \ 


w:;:i  ;::o  :uuuv: 


f^,  tendon  of  peroneiis  longns;  f,  long 
ligament;  6,  flexor  brevis  hallacia;  7,  addodv 
hallucis ;  8,  transTerau  pedis ;  9,  flexor  Imm 
roinimi  digiti ;  10,  10,  second  and  thin]  phatar 
interosseous  mnscles ;  11,  11,  third  and  fouth 
dorsal  interosseous  muscles. 

IftJatioH*. — ^At  its  inner  side  it  i»  connected 
Trith  the  flexor  brevis  hallncLs ;  its  deep  mrfMe 
rests  npon  the  second,  third  and  fooxth  ; 
tarsal  bones  and  the  intervening 
mn^les.  The  deep  parts  of  the  external  ] 
arteiT  and  nerve  paas  inwarda  beneath  ite  onfeer 
border. 

Vurufi€4, — ^A  slip  has  been  observed  from  this 
mnscle  al^  to  the  base  of  the  first  phalanx  of 
the  second  toe.  The  opponrnjt  haUuci*  is  a  mnsde 
freqnentlv  found  cMacalister).  It  usually  oomcs 
off  as  a  dip  from  the  adductor,  and  is  inaerted 
into  the  metatarsal  bone  of  the  great  toe.  It 
occur?  in  M>me  apes. 

Ti.t.'  traasTvrsiui  pedis  consists  of  nar- 
n^w  fasciculi  of  fleshv  fibres,  placed  trans- 
versely i::ider  cover  of  the  flexor  tendons, 
and  arisini:  from  the  inferior  noetatano- 
pb;ila:ii^al  liir^im^nts  of  the  three  outer 
tivs.  a:id  fK'Hi  the  transverse  metatarsal 
lipmient.  The  fiV-rvs  of  the  muscle  pass 
inaisvopsily  inwar».U,  and  arv  inserted  in 
l«cis  i!i:o  the  firs:  phalanx  of  the  srrcat  toe. 


— Sr4vr?.v'uV.y  •:  i<  crcis««L\i  bv  the  aexor  uendon^  and  by  the  digital 
^Ux-v  s::r^*vv  n>:«i  i;j\»n  the  hcai?  of  rhe  ae*araraal  bones,  the  intw- 


• .'  -.. '  9.  'l*>.o  >I:v  frv^iv.  tlu*  li::'.?:  :*.v  i<  fr!:\:-T=.:lT  abwnt :  alv^nee  of  othff 
^.•V"*  ^''  ^''  •-«'  <'v.:iTv  ••.•.;::<•:-.•  >.ji>  ilro  Snn  rwvr.:-:^    This  muicle  is  described I7 

TV.o  fl«xor  brvris  miBimi  digiti  :irx:s  -j  tendinous  fibres  from 
:'•,•  'vfcik^  V*  :hc  r.:V/.  v.'.;:si:s*:^s.i'  vv.-:.  .vr.-i  :r«:ui  :he  shearh  of  the  pero- 
UiUs  Iv  :u-.:ss  **ur.i  :<r:-.-.:ii,;:;>  ::  .i  :.::  :;n  vhivT.  is  inatrted  into  the  l»ase 


juivi  c^vrjai  Ivr^kr  0:  ;!:.'  lirs: 


:«.<  :ce. 
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Jirlatums.^lt  is  covered  partly  by  the  abductor  minimi  digfiti,  partly  by  the 
plantar  fascia.  It  rests  npon  the  fifth  metatarsal  bone,  and  its  tendon  blends  at 
ili  insertion  with  the  inferior  metatarso-phalangeal  ligament. 

Variety. — The  opponcfut  minimi  digiti  is  a  small  additional  muscle  frequently 
found  at  the  inner  border  of  the  flexor  brevis,  of  which,  indeed,  it  appears  to  be  a 
dipi  It  is  united  to  tlie  flexor  brevis  for  some  distance  from  its  origin,  but  is  in- 
serted separately  into  the  anterior  half  of  the  fifth  metatarsal  bone.  It  is  regarded 
as  normal  by  Henle.  Krause,  and  others. 

The  FOURTH  i^YER  OF  THE  HOLE  iiicludes  the  dorsd  and  plantai-  in- 
teTOBBeooB  muscles,  with  which  the  tendons  of  the  tibialis  posticus  and 
pcroncus  longns  are  sometimes  also  enumerated. 

The  interosseous  muscles  of  the  foot,  like  those  of  the  hand,  are 
seven  in  number,  three  plantar  and  fom'  dorsal ;  the  plantar  are  visible 


Fi^  192,  A.— Tbb  dobsal  interosseous 

XDSCLBS   VBOM   ABOVE.       ^ 

1,  2,  S,  4,  the  sereral  dorsal  inter- 
cneouB  miuclefl  in  order  from  within 
OBt  wards. 

BL — The  plaktar  interosseous  muscles 

F&Olf   BELOW. 

1,  2,  3,  first,  second,  and  third  plantar 
mnacles;    this    figure   also 
the  long  and  short  plantar  liga- 
J  and  the  insertion  of  the  tendon  of 
tbe  penmeos  longus  into  the  first  meta- 


Fij  102. 


only  from  the  under  side,  while 
the  dorsal  muscles  are  visible 
both  from  above  and  below.  Two 
muscles  arc  found  in  the  second, 
third  and  fourth  spaces,  but  only 
one  in  the  first. 

The  darsal  interosseous  mus- 
cles lie  one  in  each  interspace. 
Each  muscle  arises  by  two  heads 
from  the  adjacent  sides  of  two 
metatarsal  bones  ;  their  muscular  fibres  are  attached  pennately  on  the 
two  sides  of  a  central  tendon  which  is  inserted  partly  into  the  base 
of  the  first  phalanx  and  mrtly  into  the  extensor  aponeurosis  of  the  toe 
to  which  each  belongs.  The  first  two  are  inserted  one  on  each  side  of 
the  second  toe  ;  the  third  and  fourth  are  severally  inseiied  on  the  outer 
rides  of  the  third  and  fourth  toes.  At  the  proximal  end  of  each  muscle 
there  is  an  interval  between  the  two  origins  giving  passage  to  perfo- 
rating arteries  as  in  tbe  hand. 

The  plafiiar  interosseovs  muscles  arise  from  the  inner  and  under 
surfaces  of  the  third,  fourth  and  fifth  metatarsal  bones,  and  are  severally 
inserted,  in  a  manner  similar  to  the  dorsal  interossei,  partly  into  the  inner 
sides  of  the  first  phalanges  of  the  third,  fourth  and  fifth  toes,  and  partly 
into  the  extensor  tendons  of  these  toes. 

Karres. — ^The  extensor  brevis  digritorum  is  suppUed  by  the  anterior  tibial 
nerve.  Of  the  muscles  of  the  sole  the  flexor  brevis  digitomm,  the  abductor  and 
flexor  brevis  haUucis,  and  the  two  inner  lumbricales  are  supplied  by  the  internal 
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plantar  nervo  ;  all  the  others,  including  the  flexor  acceflsorins  and  the  two  outer 
lanibricnlc3,  arc  supplied  by  the  external  plantar  nerve. 

Actions  of  the  Muscles  of  the  Iseg  and  Foot. — ^There  is  only  one  mnacleof  tibe 
leg,  viz.,  the  poplifcmtf  which  acts  on  the  knee-joint  alone.  It»  principal  action  is 
that  of  a  rotator  inwards  of  the  leg,  bat  it  also  assists  in  bending  the  kne&  ft 
comes  into  play  esi)ccially  in  the  commencement  of  flexion,  piodndng  tke 
inward  rotation  of  the  tibia  (or  outward  rotation  of  the  femur),  whidi  ii 
csscnt  ial  to  that  stage  of  the  movement. 

It  may  here  Ix)  ob?er\-cd  that  owing  to  the  diifcrcnco  in  the  direction  of  tk 
bend  at  the  ankle,  as  compared  with  that  at  the  wrist-joint,  some  confnsioa  B 
apt  to  arise  in  the  description  of  the  action  of  the  muscles  of  the  leg  upon  tk 
foot.     As  it  is  obvious  from  moqihological  considerations  that  the  anterior  ««• 
face  of  the  leg  and  the  do^^■al  surface  of  the  foot  belong  to  the  general  rrtenm 
surface  of  the  limb,  corresponding  with  the  back  of  the  forearm  and  the  doxsom 
of  the  hand  :  and  that  the  Ixick  of  the  leg  and  the  sole  of  the  foot  belong  in  the 
same  way  to  the  general  Jif  xitr  surface  corresponding  with  the  front  of  the  fiwe- 
arm  and  the  pahn  of  the  hand,  the  foot  being  in  a  position  of  ovcr-extenrioa,  it 
follows  that  the  mu:^cles  on  the  anterior  aspect  of  the  leg  are  really  extenson, 
and  that  their  action  in  moving  the  foot  so  as  to  apjiroximato  the  toes  to  tiie 
front  of  tlie  leg  merely  increases  the  over-extension  ;  while,  on  the  other  hand, 
the  muscles  on  the  posterior  aspect  of  the  leg  are  really  flexors,  and  their  actan 
in  straiglitening  the  ankle-joint  is  to  reduce  merely  this  over-extension  by  in 
opposite  movement  of  flexion.    Nevertheless,  it  has  been  customary  to  apply  tlw 
name  of  flexion  to  the  action  of  raising  the  foot  on  the  front  of  the  leg,  and  that 
of  extension  to  its  depression.    In  the  following  description  the  usual  tenna  an 
employciL 

The  f/tmtrocHrmiuit  acts  1)oth  as  a  flexor  of  the  knee  and  nn  exteneor  of  the 
ankle-joint.  AMien  the  anterior  muscles  of  the  leg  fix  the  ankle-joint,  it  ia  fitted 
to  act  as  a  flexor  of  the  knee :  when  the  knee  is  fixed  either  by  being  placed  in 
complete  extension  or  by  the  sustained  action  of  the  extensor  muscles,  the  gacbo- 
cnemius  act^  entirely  on  the  foot,  and  combines  with  the  ^oleu^  in  lifting  the  heel 
from  the  j;R>und.  and  in  raising  the  body  on  the  toes. 

The  tibiitnx  iintit-n.*  and  /Kvvitrw*  ivrtUt*  are  flexors  of  the  ankle  ;  the  tilidlU 
ju^tu'H*  and  ;"  :t>n  »Jt  loiu;ux  and  hn  rit  are  extensors.  The  two  tibial  muadsB 
acting  together  prvxluee  the  movement  of  inversion  of  the  foot,  in  which  action 
thoy  are  aided  by  the  flexors  of  the  toes.  The  three  peronei  and  the  extensoTB  of 
the  toes  draw  the  fo<.>t  upwarxls  and  outwards,  and  thus  produce  the  movement  of 
eversion.  Tlie  jvroueus  lougrus.  in  crossing  the  foot  inferiorly,  strengthens  the 
transverse  areh  foniie^l  by  the  metatarsal  bones  and  anterior  range  of  tarsal 
bones  :  csjhv  rally  when  that  arch  is  prt?sed  upon  by  the  weight  of  the  body 
falling  on  the  Kills  of  the  tivs.  as  in  stooping  with  bent  knees. 

Tr.e/'<  J'  r  and  f -'*•  v-v  •  ."<j<a<';^  of  the  toes. including  the  Inmhrifalc*  and  ia/ir- 
v\*..'  y  r  ..u\t.<,  act  like  the  cv^nvsponding  muscles  in  the  hand.  The  direction  of 
the  flexor  longus  digitonim  is.  however.  moditieKi  by  the.x?c.r,>r  tn'cejutoritut,  so  as  to 
briujr  its  line  of  ae:ion  into  the  direction  of  the  middle  of  the  foot  and  of  the 
short  tiixor.  TIi?  tibialis  posticus  and  the  flexors  of  the  toes  give  important 
nssista:ioe  to  t>.e  ligaments  and  the  plantar  fascia  in  supporting  the  longitodinal 
arvhes  of  the  5o::. 


MORPHOLOQT    OF    THE    ZJ1CB-MT7SCLSS. 

It  has  alroaiiy  Nv.i  mentioned  (i>.  IS 5)  that  the  muscles  of  the  limbs  and  limb- 
g:rvH«*s  are  prvnmrily  derivevl  mainly  from  the  vectro-lateral  division  of  the 
ejvixirtl  si-t  of  :::">*.•*. OS.  In  the  e.i.<o  of  the  up;v:r  :iii:'>s  there  are  no  muscles  of 
hy'jU\:A!  ori^'iv..  1  u:  iv.  t>..^  lower  li.ub  there  arv  a:  It  as:  two  muscles  which  may 
Iv  rejT-irvlixl  ;i<  :  rv*\»v.p::ions  o;*.;w;'.r-ls  froui  the  hy]>axial  s^t.  cue  ]vissing  to  its 
.-..nor  and  a  v.:  trier  vprt:i\:;\'^  ;is:ve:  \rsv\;s\t!:o  v^:  h-. no  its  ixHterior  and  outer 
v*jVstax::il'^  ;:?'.v\':  ^'.n-iifomiiH^.  Tr.t<^>  tw,^  r-::;.<oIv<  are  o:«nsc«;iuently  without 
V.v>:uolv»g\ies  iv.  :>.o  upier  liiu';*.  As  ca.**.i  liml^  N^^:r.s  bu-.Mike  to  project  from 
the  side  of  the  eiuVryo.  it  nisy  Iv  s'.ipix>s^'i  :?  r^-c^ive  an  enveloping  sheath  of 
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i  from  the  side  of  the  body  (Humphry).  This  sheath  is  at  first  a  simple 
Bftrndibnlom,  bat  it  gradually  extends  in  length  with  the  g^wth  of  the  limb, 
■d  becomes  segmented,  jmH  ptum,  with  the  segmentation  of  the  hard  parts. 
Che  deeper  fibres  of  the  sheath  are  restricted  to  passing  from  one  segment  to  the 
MBt,  while  the  snperficial  fibres  are  frequently  found  to  pass  over  one  segment 
illogether  to  more  distal  parts.  Humphry  holds  that  of  the  three  layers  into 
R^ieh  the  trunk  portion  of  the  ventro-laterol  muscle  divides,  two  layers  may  be 
need  into  its  appendicular  segments,  corresponding  respectively  to  the  exteamal 
ifaUqiie  and  superficial  portion  of  the  internal  oblique  layers  (see  later  the  mor- 
phologj  of  the  trunk-muscles).  In  the  upi>er  limb,  from  the  greater  freedom  of 
■Ofement  of  the  girdle,  and  from  its  more  superficial  position,  the  first  segment 
lithe  muscular  sheath  is  long^er,  and  its  constituent  parts  more  easily  recognised 
Imhh  in  the  case  of  the  trunk-girdle  muscles  of  the  lower  limb,  which  are  not 
Bffaentiated  to  the  same  extent  from  the  trunk-muscles.  Traced  to  the  shoulder- 
liidle,  the  superficial  layer  of  trunk-limb  muscles  is  found  to  divide  into  three 
rindpal  masses.  Anteriorly  are  the  pectorals ;  superiorly  and  posteriorly  are 
he  deido-mastoid  and  trapezius,  the  latter  being  continued  to  the  bone  of  the 
zm  as  the  deltoid  ;  and  inf  eriorly  and  posteriorly  the  latissimus  dorsi.  Beneath 
he  trapezius  are  the  rhomboids,  and  on  the  deeper  surface  of  the  latissimus  dorsi 
le  its  occasional  scapular  portion  and  the  teres  major,  all  of  which  appear  to  be 
ooeed  in  the  deeper  parts  of  this  layer.  The  muscles  of  this  layer  are  frequently 
omd  to  some  extent  united  together  either  as  varieties  in  man,  or  as  regular 
fcnMtuTes  among  some  of  the  lower  animals,  and  it  is  interesting  to  note  that 
HB^  of  the  varieties  hitherto  described,  seem  to  be  reversions  so  far  towards  a 
nitom  type.  Thus  in  Lepidosiren  the  pectoralis  major  and  latissimus  dorsi  are 
tended  together  at  their  margins,  so  as  to  form  one  continuous  muscle ;  and  in 
Mm  the  ^equently  recurring  axillary  arches  or  loops  of  muscular  fibres  which 
Mi  from  one  muscle  to  the  other  across  the  axillary  space  may  point  to  an  im- 
Brfectly  segmented  condition.  Again,  the  pectoraUs  major  is  always  united  in 
ma  with  the  superficial  fibres  of  the  external  oblique,  but  in  the  cryptobrauch  it 
I  continuous  with  it  in  its  entire  thickness.  The  cleido-mastoid,  which  in  man 
I  in  dose  relation  with  the  clavicular  portion  of  the  pectoralis  major,  being  only 
yeimted  from  it  by  the  clavicle,  runs  with  the  anterior  part  of  the  trapezius 
ito  the  deltoid  in  those  animals  in  which  the  clavicle  is  deficient,  forming  a 
^halo-humeral  musde. 

The  trunk-limb  muscles  of  the  deep  layer  form  a  much  less  complete  layer 
ma  those  of  the  superficiaL  They  are  attached  to  the  shoulder-girdle  in  two 
ste.  In  front  of  the  glenoid  cavity,  and  attached  to  the  coracoid,  is  the  costo- 
soraooid  musde  (in  man  called  subclaviua  from  its  more  common  place  of 
ttadiment) ;  and  behind  the  glenoid  cavity,  attached  to  the  scapula,  are  the 
30toHBcapular  muscles,  viz.,  the  serratus  magnus,  together  with  the  levator 
aipols.  Besides  these  there  is  the  slender  omo-hyoid  from  the  front  of  the 
yoldean  arch  to  the  upper  border  of  the  scapula. 

In  the  lower  limb  the  ventro-appendicular  musdes  are  represented  for  the 
feoet  part  by  the  oblique  abdomind  muscles,  only  those  parts  of  the  muscles 
rhidi  Tpaas  from  the  girdle  to  the  limb  being  found  distinct.  The  gluteus  maxi- 
ms most  closely  represents  the  latissimus  dorsi,  and  is  similarly  inserted  into 
tie  poetaxial  border  of  the  limb.  The  pectoralis  corresponds  most  nearly  with  the 
EEcilis,  and  the  trapezio-deltoid  with  the  anterior  part  of  the  external  oblique 
nd  pectineus.  The  gracilis  and  pectineus  arise  near  each  other,  and  are  inserted 
ito  the  preaxid  border  of  the  limb.  The  pectineus,  however,  seems  to  consist 
f  two  parts,  of  which  the  inner  may  be  related  to  the  subclavius,  and  the  outer 
>  the  great  pectoral  and  deltoid. 

AU  the  other  muscles  of  the  limbs  are  intrifuic,  and  in  their  relation  to  the 
BrTCcal  segments  are  arranged  in  groups  which  may  in  the  main  be  compared 
omologically  with  each  other.  These  groups  are  situated  chiefly  on  the  ventnd 
nd  dorsal  aspects,  or  on  the  preaxial  and  postaxial  borders  of  the  limbs,  and  the 
niades  of  which  they  are  composed  are  respectively  flexors  and  extensors,  or 
loferactors  and  retractors. 

In  attempting,  however,  to  institute  a  homologicd  comparison  between  the 
idividual  muscles  of  the  various  segments  in  the  two  limbs,  it  will  be  neoeeiMij 
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to  bear  in  mind,  first,  the  great  difference  in  the  attitude  of  the  bones  of  tiie 
proximal  segments,  the  flexor  surface  in  the  npper  limb  being  thrown  fonnidi 
as  if  by  an  ontward  twist,  and  in  the  lower  limb  the  flexor  sorface  being  tamed 
backwards  as  if  by  an  inward  twist  of  the  proximal  segments  ;  and  farther,  the 
preponderance  in  the  second  segment  of  the  lower  limb  of  the  preaxial  bone 
(tibia)  over  the  postaxial  (fibula)  as  opposed  to  the  greater  development  of  tiie 
upper  end  of  the  postaxial  bone  of  the  arm  (nlna)  over  the  preaxial  (ndioi). 
These  differences  are  apt  to  lead  to  confusion  and  difficulty,  inasmuch  u  tin 
insertions  of  homologous  muscles  are  in  some  cases  vezy  ^Ufferent  in  the  two 
limbs.  In  such  cases  the  determination  of  the  homologies  may  be  greatly  saeiflted 
by  the  observation  of  the  more  couHtant  origins.  For  example,  the  great  extenaor 
of  the  forearm  is  inserted  into  the  postaxial  ulna,  while  in  the  leg  the  qoadf 
riceps  is  inserted  into  the  preaxial  tibia  ;  and  yet  few  will  donbt  the  justneai  of 
the  homological  comparison  between  them. 

In  the  distal  segments  of  both  limbs  the  muscles,  though  more  noxneroQi, 
become  shorter  and  more  uniform  in  their  ditspoeition,  and  hence  the  hamxAogj 
becomes  more  apparent  between  the  muscles  of  the  hand  and  foot,  than  in  tiuM 
situated  nearer  the  roots  of  the  limbs. 

From  what  has  been  said  it  appears  that  considerable  difficulty  still  prenib 
in,  the  determination  of  the  muscular  homologies  of  the  upper  and  lower  Itmfai, 
especially  in  their  proximal  segments  and  attachment  to  the  trunk,  and  the  ooni* 
parison  of  these  muscles  cannot,  therefore,  be  minutely  followed  out.  Bat  the 
following  table  may  be  useful  to  the  student  of  human  anatomy,  as  prcwntiny 
what  api)ear  to  be  the  most  probable  views  of  the  muscular  relations  in  the  upfs 
and  lower  limbs,  and  as  indicating  the  bearing  upon  such  views  of  some  &cfei  h 
comparative  anatomy  as  well  as  of  some  of  the  varieties  mentioned  in  the  ii»> 
vious  description  of  the  individual  muscles.  (Upon  this  subject  oonsult  the  irate 
of  Humphry,  Mivart,  RoUeston  and  Huxley,  already  quoted  at  pp.  131  and  188.) 

•TABLS    OF    MUSCTTIaAR    HOMOIiOaiXB    IN    TBS    TTPFSB    AHB 
ZiOWXR    LIMBS. 

I.  Muscles  passing  fbom  Tbuxk  to  Limbs  ob  theib  Gibdles. 
Upper  Limh*  Lower  Limb, 

LSS?o°^"id     :        :        :        :}  l.l«.lfI'tmb«:aponem«d.«.dex. 

U.  Bhomboids S  temal  oblique. 

2.    Levator  scapulae  )  2  2^  Quadratus  lumborum. 
2a,  Serratus  magnus  )         '        '         '  '  ''•  j  Internal  oblique. 


Gluteus  maximus. 


3.  Latissimus  dorsi  ) 
3fl.  Teres  major  ) 

4.  Pectoralis  major  .         .         .  .4.    Gracilis.    Part  of  Pectineus  ? 
4r/.  Pectoralis  minor  .         .         .  .  4rt.  ? 

4ft    Subclaviufl    r«econd    sectoral  of  ( '^*-  Inner  or  deep  head  of  Pectinens, 

WrSr^nii!!f^«^  pectoral  of  )              gnppUed    by    obturator   nerr« 

birds,  RoUeston)/    .         .  .  |            (R^iLton) ? 

5.  Omohyoid 6? 

II.  Muscles  passing  mainly  fbom  Gibdle  to  Limb. 

i  Gr,.  Scapular  part         .         ^'''  ^^T''.   ^^'^^  ^^^^  ^^  ^' 
.^1  ^  ^  tonus. 

)  Gft.  Clavicularpart       .      \  ^^'  ^^^^^^^^^  outer  head  ^PP^J^ 
(  ^  (  antenor  crural  nerve  (RollertoaA- 

7.    Supraspinatus       ....         7.    Obturator  intemus  ? 

*  Tho  nninl^ers  affixed  to  tlie  several  muscles  in  the  two  columns  are  intended  merely 
as  a  means  of  facilitating  the  reference  from  one  to  the  other,  the  upper  limb  being  ^^^5 
as  the  standard  of  coini»arison.  The  names  of  muscles  printed  in  italics  are  thow  <^ 
varieties  more  or  less  frequently  found  in  human  anatomy. 


6.    Deltoid 
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Infraspinatiis     • 
■»  Teres  minor 

»    Sabscapnlaxis 

•  Cofaoo-brachialis 

«y&,r.  Upjt^r,  middle  and  lo7ter 
parts 

•  Biceps  flexor  cabiti     . 

a.  Glenoid  head 
h,  Coraooid  head     . 

c.  Humeral  head 
liL  Brachialis  anticos 
L   Triceps  extensor  cubiti 

«.  Scapular  head 

h.  External  homeral  head 

e.  Internal  humeral  head 


8.    Iliacus. 

8a.  Iliacus  minor  (Luschka). 
g    ( Olnteus  medins. 
*   ( Glntens  minimus. 

10a,  h,  c.  Three  Addnctors,  with  perhaps 
Obturator  cxtemns. 

!  Ischial     head     of     Biceps 
cruris. 
Semimembranosus. 
Semitendinosus. 

llc^d.  Femoral  head  of  Biceps  f emoris. 

12. 


11a,  I. 


Quadriceps  extensor  cruris. 
/7.  Rectus  femorifl. 
h.  Vastus  extemus. 
( Vastus  intemus. 
•    /  Crureus. 


HI  MrSCLES  PA8SIXO  OVER    ELBOW  AND  KkEE-JODTTS  AND  ACTING    ON   THE 
BELATIVE  POSITION  OP  THE  BONES  OF  THE  FOBEABM  AND  LeQ. 


Upper  Limb. 

Lorrer  Limb, 

\X  Supinator  radii  longus 
li  Bopinator  radii  brevis  . 
UL  Fhmator  radii  teres 
K  Pronator  qnodr&tns     . 

13. 

14. 

15. 

•    .        IG. 

? 
? 

Popliteus. 

Peroneo'calcaneus  internus  (Mao- 
alister). 

IV.  Muscles  passing  oveb  Wrist  and  Ankle-joints. 
A.  To  the  earjmA  and  metacarpus  or  to  the  tarsun  and  metatanus. 


17.  Extensor  carpi  radialis  longior 

17«.  Extensor  carpi  radialis  brevior 

1^  Extensor  ossis  mctacarpi  pollicis  . 

19.  Extensor  carpi  ulnaris 

^  Flexor  carpi  radialis 

21.  PUmaris  lon^s  . 

&  Flexor  carpi  ulnaris 

ft  hadio'carpus 


■\ 


17.  ? 

18.  Tibialis  anticus. 
10.  Peroneus  tertius. 

20.  Gastrocnemius. 

21.  Plantaris. 

22.  Peroneus  longus  and  brevis. 

23.  Tibialis  posticus. 


D.  To  the  digital  phalanges. 


Extensor  com.  digit,  longus  .        24. 

Extensor  secundi  intemod.  poll.  .         25. 

Extensor  primi  intemod.  poll.  26. 

Extensor  indicis  ....  27. 

Extensor  minimi  digiti         .  .         28. 

Flexor  snblimis  digitorum   .  .         29. 

Flexor  profundus  digitorum  30. 

Flexor  longus  pollicis .        .  31. 


Extensor  com.  digit,  long. 
Extensor  prop,  hallucis. 
First  slip  of  ext.  brevis  digit. 
Second  slip  of  ext.  brevis  digit. 
Part  of  ext.  long,  digit. 
Soleus  and  flexor  brevis  digitorum. 
Flexor  longus  digitorum. 
Flexor  longus  hallucis. 


3Il'scles  confined  to  the  hand  and  foot. 


I  Tendons  of  ext.  secundi  intemod. 
^\     pollicis  and  indicLji,  and  ext 

\     hreris  digit. 
^   Abductor  pollicis 
••    Flexor  brevis  pollicis   . 
a.  Part  of  inner  head 
^    Opponens  pollicis 


'^] 


communis    digitorum 


32.  Extensor 

brevis. 

33.  Abductor  hallucis. 

34.  Flexor  brevis  hallucis. 

a.  Adductor  hallucis. 
3o.     Opponent  hallvcit. 
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J.    Adductor  pollicis 
•S7.    Tendons  of  flexor  snblimis  digi-  i 

tonim ; 

S8.    Palmaxis  brevis  . 

39.  Abdnctor  minimi  digit! 

40.  Flexor  brevis  minimi  digfiti 

41.  Opponens  minimi  digfiti 

42.  Interossci.  dorsal  and  palmar 

a.  Hadialis  secondi  digfiti  (dors.) 
h.  Ulnaris  sec.  dig.  (palm.) 

c.  Badialis  medii  (dors.)   • 

d,  Ulnaris  medii  (dors.)  .  . 
c.  Badialis  qnarti  (palm.)  • 
/.  Ulnaris  qnarti  (dors.)  . 

g.  Radialis  qninti  (palm.) . 

43.  Lnmbricales 


8C.    TransveiBtiB  pedis. 

37.    Flexor  breris  digitomin. 


38. 
39. 
40. 
41. 
42. 


43. 


Abdnctor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Opponens  minimi  digiti, 
Interossei,  dorsal  and  plaotaz. 

a.  Tibialis  secnndi  digiti  (doa). 

h.  Fibularis  sec  dig.  {^m), 

c.  Tibialis  tertii  (lOant). 

d.  Fibnlaris  tertii  (don.). 

e.  Tibialis  qnarti  (plant). 
/.  Fibnlazis  qnarti  (don). 
g.  Tibialis  qninti  (pianL). 

Lnmbricales. 


HL— MUSCIiES  AND   FA8CLS   OF  THE   TnaA-n  AITD  HBGL 

XFICRANIAZi    BXaiON. 

Fascia. — ^The  superficial  fucia  is  little  developed  on  the  head  and 
neck  generally,  and  is  in  great  measure  blended  with  stmctuies  described 
under  other  names.  A  layer  of  considerable  finnness,  however^  intw- 
venes  between  the  aponeurosis  of  the  occipito-frontalis  muscle  aod  6it 
skin,  uniting  them  closely  together :  from  the  surfiace  of  the  oodpitd 
part  of  the  muscle  it  becomes  continuous  with  the  superficial  coveriiu 
of  the  posterior  muscles  of  the  neck,  and  on  each  side  of  the  epicndtt 
aponeiu'osis  it  descends  over  the  temporal  fascia,  and  contains  between 
its  lamina)  the  external  muscles  of  the  ear,  with  the  superficial  temporal 
vessels  and  nerves. 

^Muscles. — Under  the  title  of  occipito-firontalis  arc  comprised  the 
occipital  and  fi*ontal  muscles,  united  together  by  a  thin  aponcnroiis 
which  extends  over  and  covers  the  upper  part  of  the  cranium. 

The  occipitalis  muscle,  thin  and  subcutaneous,  is  attached  inferiorij 
by  short  tendinous  fibres  to  the  extenial  two-thirds,  sometimes  lesa^  of 
the  superior  cuiTcd  line  of  the  occipital  bone,  and  to  the  mastoid  por- 
tion of  the  tem]ioral  bone  above  the  attachment  of  the  stemo-mastoid 
muscle.  Its  fleshy  fibres,  from  one  to  two  inches  in  length,  are  directed 
upwards,  and  terminate  in  distinct  tendinous  fibres,  continuous  with 
the  epicranial  aix)neurosis.  The  interval  between  the  muscles  of  opposite 
sides  is  occupied  by  tho  aponeurosis. 

Tlie  frontalis  muscle,  larger  and  of  a  paler  colour  than  the  occi- 
pitalis, arises  sui»criorly  in  a  convex  line  from  the  epicranial  aponeurosis 
tx^tweon  the  coronal  suture  and  the  frontal  eminence.  Inferiorlythc 
fibres  terminate  in  the  subcutaneous  tissue  at  the  root  of  the  nose  and 
along  the  whole  loiu^th  of  the  eyebrow,  the  inner  fibres  appearing  to  be 
continued  into  the  i>yramidalis  nasi  muscle,  while  the  larger  number 
interlace  with  tliose  of  the  corrugator  supercilii  and  orbicularis  palpe- 
brarum. The  lii»res  are  nearly  Vertical,  running  slightly  inwards  as 
they  descend :  iho  margins  of  the  i  ight  and  left  muscles  are  united  for 
sonSe  distance  above  the  root  of  the  nose,  but  are  separated  by  an 
angular  interval  superiorly. 

Tlie  epicranial  or  occipito-firontal  aponenroaia  extends  over  tbo 
upper  surface  of  the  crnniiun  uniformly  from  side  to  side,  without 
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division.  Posteriorly  it  is  attached  to  the  occipitales  muscles,  and  to 
the  protuberance  and  superior  curved  lines  of  the  occipital  bone,  and 
anteriorly  it  terminates  in  the  frontales  muscles,  while  laterally  it  pre- 
sents no  distinct  margin,  but  below  the  temporal  line  becomes  thinier 
and  less  aponeurotic,  and  gives  attachment  to  the  superior  and  anterior 
anricnlar  muscles.  Its  fibres  are  chiefly  longitudinal,  and  are  most 
distinctly  tendinous  where  they  give  attachment  to  the  occipitales 
mnscles.  Its  outer  surface  is  firmly  bound  to  the  skin  by  an*  abundant 
^^  network  of  connective  tissue,  constituting  the  so-called  superficial  fascia, 
1^  hj  the  meshes  of  which  the  subcutaneous  fat  is  divided  into  granules  ; 
t  yhlle  its  deep  surfece  glides  upon  the  subjacent  pericranium,  to  which 
it  is  loosely  attached  by  a  delicate  areolar  tissue  devoid  of  fat. 

Varieties. — ^Both  parts  of  the  occipito-frontalis  are  subject  to  variation  in  their 

development,  and  in  their  places  of  attachment.    The  occipitalis  occasionallj 

approaches  the  middle  line,  and  is  frequently  broken  up  into  separate  parts :  its 

oatermost  fibres  are  sometimes  inserted  into  the  back  of  the  pinna,  becoming 

ooudnuous  with  the  posterior  auricular  muscle.    The  frontalis  may  send  slips 

from  its  inner  part  to  the  frontal,  nasal,  or  superior  maxillary  bones,  or  into  the 

leyator  labii  superioris  aheque  nasi,  or  from  its  outer  part  to  the  external  angular 

process  of  the  frontal  bone,  all  of  which  have  been  described  as  normal  by 

diffsrent  anatomists. 

Actions. — By  the  contraction  of  the  frontales  muscles  the  eyebrows  are 
derated,  the  scalp  drawn  forwards,  and  the  skin  of  the  forehead  thrown  into 
transrerse  wrinkles ;  by  the  contraction  of  the  occipitales  muscles  the  scalp  is 
drawn  backwards ;  and  by  the  alternate  action  of  the  frontales  and  occipitales 
mnscles  the  scalp  is  moved  forwards  and  backwards.  In  the  majority  of  persons, 
however,  there  is  only  a  partial  control  over  the  action  of  these  muscles,  limited 
to  the  elevation  of  the  eyebrows  and  horizontal  wrinkling  of  the  forehead. 

AXXBZ0T7Z«AB   MUSOIiXS. 

Besides  minute  bundles  of  muscular  fibres  which  pass  from  one  part 
of  the  pinna  to  another,  and  which  will  be  most  conveniently  described 
with  that  structure,  there  are  attached  to  the  external  ear  three  larger, 
but  Btm  very  slightly  developed,  muscles,  which  serve  to  move  it  as  a 
whole. 

The  auricnlaris  superior  or  attoUens  auricolam,  the  largest  of  the 
three,  arises  in  the  temporal  region  of  the  head  from  the  epicranial 
aponeurosis.  Its  fibres  are  extremely  delicate,  and  converge  from  a 
wide  surface  to  be  inserted  by  a  compressed  tendon  into  the  anterior 
part  of  the  helix  and  into  the  eminence  on  the  inner  surface  of  the  pinna 
corresponding  to  the  fossa  of  the  antihelix. 

The  auricnlaris  anterior  or  attrahens  auriculam,  scarcely  sepa- 
rated from  the  preceding  muscle,  is  pale  and  indistinct,  and  is  attached 
to  the  thin  lateral  prolongation  of  the  epicranial  aponeurosis,  from  which 
it  TOSses  backwards  to  be  inserted  into  me  fore  part  of  the  helix. 

The  anriciilariB  posterior  or  retrahens  auriculam  muscle  con- 
sists of  two  or  three  fesciculi,  which  arise  from  the  mastoid  portion  of 
the  temporal  bone  by  short  aponeurotic  fibres,  and  are  inserted  into  the 
hack  part  of  the  concha.  The  fibres  are  deeper  in  colour  and  more 
distinctly  marked  than  in  either  of  the  other  auricular  muscles. 

Varieties.^'Of  the  anricnlar  mnscles  the  posterior  and  the  anterior  are  snbjeot 
to  greater  varieties  than  the  superior,  bnt  aU  vary  somewhat  in  the  extent  of 
their  development,  the  posterior  more  frequentiy  by  an  increase  in  the  number 
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of  its  £li(^,  the  nntfirlor  by  a  diminntion  of  tho  volume  and  distinctness  of  its 
fibres.  The  origin  of  port  of  tho  retrahens  is  sometimes  carried  backwards  to  a 
-variable  extent  alon^^  the  superior  curved  line  of  the  occipital  bone.  Cruveilhicr 
dG!<*rih>cs  as  normal  a  deep  anterior  auricular  muscle,  passing"  from  the  zygomatic 
proct-i^s  to  the  outer  surface  of  the  tragus. 

Actions. — Tlie  three  auricular  muscles  respectively  draw  the  pinna  of  the  ear 
upwards,  backwards,  and  forwards.  In  the  majority  of  persons  their  action  is 
not  directly  under  voluntary  control. 

MUSCIiSS    OF    THIS    ZYXIiIDS    AND    ZTZBROWS. 

These  arc  four  in  number,  namely — the  orbicularis  palpebrarum 
and  tvnsor  tarsi,  the  levator  palpebrce  superioris,  and  the  corrugator 
Bopercilii. 

The  orbienlaris  palpeteamm  is  a  thin  elliptical  muscle  closely 
adherent  to  the  skin,  surrounding  the  fissure  between  the  eyelids  and 
ooveriDg  tlieir  surface,  and  spreading  for  some  distance  outwards  on  the 
temple,  ui)wards  on  the  forehead,  and  downwards  on  the  cheek.    It 
consists  of  two  parts  which  differ  somewhat  in  their  arrangement  and 
action.    The  central  or  palpebral  portion  is  that  part  of  the  muscle 
which  is  contained  in  the  eyelids.    It  is  composed  of  thin  pale  fibres 
which  arise  Irom  the  upper  and  lower  margins  of  the  internal  tarsal 
Ggamcnt,  and  pass  outw^ds,  describing  a  slight  curve,  to  be  inserted 
into  the  much  less  developed  external  tarsal  ligament.    A  somewhat 
thicker  &sciculus,  which  lies  along  the  free  margin  of  each  lid,  is  dis- 
tinguished as  the  dUary  bundle.    Tho  peripherS  or  orbital  portion  is 
laiger,  stronger,  and  of  a  deeper  colour.    Internally  its  fibres  are  attached 
to  the  inner  part  of  the  tarsal  ligament,  to  the  whole  length  of  the  nasal 
process  of  the  superior  maxilla,  and  to  the  inner  part  of  the  orbital  arch 
of  the  frontal  bone,  while  externally  the  fibres  pass  uninterruptedly  from 
^  eyebrow  to  the  cheek,  thus  forming  a  series  of  concentric  loops  or,  in 
the  eve  of  the  more  central  fibres,  nearly  complete  riugs. 

SeUtiaiu. — ^The  palpebral  portion  of  the  muscle  is  separated  from  the  fibrous 
^nxadimk  of  the  lids  (tarsi)  by  the  palpebral  ligament  The  orbital  portion 
Hei  in  ili  npper  part  over  the  frontal  bone  and  the  corrugator  superdlii,  and  is 
^^°>e^  ocmneoted  with  the  insertion  of  the  frontalis  muscle  :  in  its  lower  part  it 
^'^  upon  the  superior  maxillary  and  malar  bones,  rn  I  tie  origins  of  the  elevator 
"^^^^cloi  of  the  upper  lip  and  ala  of  tho  no%o,  and  from  both  its  inner  and  outer 
^^  ffloei  wte  sent  downwards  to  thoso  muscles  acd  to  the  skin  of  the  cheek, 
^'^^ae  dipe  axe  described  separately  by  Henle  under  tLe  name  of  malans  muscle. 

The  internal  tarsal  ligament  (tendon  of  the  orbicularis,  tendo  palpebra- 
'Jl^)  is  a  small  white  band  which  is  often  obscured  by  the  fibres  of  the 
^'"icularis  muscle,  but  is  rendered  prominent  by  drawing  the  lids  out- 
2^1^  This  ligament  is  about  two  lines  in  length  and  half  a  line  in 
^[^^dth,  and  is  attached  to  the  nasal  process  of  the  superior  maxilla,  in 
?^*^t  of  the  lachrymal  groove  ;  thence  it  runs  horizontally  outwards  to 
^^  inner  commissure  of  the  eyelids,  where  it  divides  into  two  thin 
^^*^Ti8  lamelhe,  which  diverge  and  terminate  on  the  tarsi.  One  sm-liicc 
^  ^he  ligament  is  subcutaneous  ;  the  other  crosses  the  lachrymal  sac,  to 
^*^ch  it  is  closely  adherent,  a  little  above  the  centre,  and  from  it  a 
''"^HiesB  is  given  off,  which  passes  on  the  posterior  side  of  the  sac  to  be 
?^tacbed  to  the  crest  on  the  lachrymal  bone.  The  external  tarsal  ligament 
*  ^  much  weaker  structure  connecting  the  eyelids  to  tho  malar  bone. 

The  tensor  tarsi  (muse,  sacci  lachrymalis.  Homer)  is  regarded  by 
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r,  points  to  the  buccinator ;  13',  bnccinator  of  the  right  nde,  a  portion  of  the 
paiotid  duct  poanng  through  the  moscle  ;  14,  levator  anguli  oris,  seen  also  on  the  left  aide 
tchind  the  zygomaticus  minor ;  15,  stemo-mastoid,  its  sternal  head,  and  15',  its  clavi- 
mlar  head  ;  16,  stemo-hyoid  ;  17,  posterior,  17',  anterior  belly  of  the  omo-hyoid,  and 
L7*,  portion  of  the  deep  fascia  binding  down  its  central  tendon  ;  18,  stemo-thyroid  ;  19, 
s^jTO-hyoid  ;  20,  part  of  constrictors  of  pharynx  ;  22,  trapezins ;  25,  levator  scapnla ; 
M,  acalenoa  posticus ;  27,  scalenus  medius ;  28,  scalenus  anticus  ;  29,  29',  psctoraUs 
■ajor  ;  80,  pcctoralis  minor. 

DDsny  anatomists  as  only  a  deep  origin  of  the  palpebral  part  of  the  orbi- 
cularis moscle.  It  consists  of  a  thin  layer  of  fibres,  which  springs  from 
the  lachrymal  crest  behind  the  sac  and^  passing  outwards  and  forwards, 
divides  into  two  slips  which  are  continued  behind  the  lachrymal  canals 
into  the  ciliary  bundles  of  the  orbicularis. 

The  comigator  supercilii  is  a  small,  deeply-coloured  muscle,  placed 
at  the  inner  side  of  the  eyebrow,  under  cover  of  the  orbicularis  and 
frontalis  muscles.  It  aiises  from  the  inner  extremity  of  the  superciliary 
ridge  of  the  frontal  bone  ;  thence  its  fibres  proceed  outwards  and  upwards, 
diverging  somewhat,  and  end  about  the  middle  of  the  orbital  arch,  by 
ptssing  between  the  bundles  of  the  orbicularis  and  frontalis,  and  becoming 
inserted  into  the  deep  surface  of  the  skin  of  the  eyebrow. 

ReUtiomt. — ^This  miLBcle  rests  npon  the  frontal  bone,  and  it  crosses  the  sapra- 
tiochlear  branch  of  the  ophthalmic  nerve  and  the  accompanying  vessels,  as  they 
^aerge  from  the  orbit. 

The  levator  palpebra  superioris  lies  in  the  upper  part  of  the 
orbit.  Its  tendon  only  is  seen  in  the  dissection  of  the  upper  eyelid,  in 
wbich  it  forms  a  broad  expansion  which  curves  downwards,  and  ends 
Tmder  cover  of  the  orbicularis  muscle  and  palpebral  ligament  by  becoming 
Wended  with  the  fibrous  tarsus.  It  will  be  fully  described  along  with 
themnadesof  the  orbit  (p.  281). 

AfltioM^ — ^The  palpebral  part  of  the  orhicularh  closes  the  eyelids,  the  nppcr  lid 
ordinarily  moving  mnch  more  freely  than  the  lower.  The  npper  half  of  the 
oititil  part  depresses  the  eyebrow,  and  stretches  the  skin  of  the  forehead,  opposing 
t^  fnntelii  muscle ;  the  lower  half  of  this  part  raises  the  skin  of  the  che^,  and 
P^m  to  wrinkles  below  and  oatside  the  eye.  The  whole  muscle  comes  into 
^in  foKciUe  dosnre  of  the  eye,  the  orbital  part  then  drawing  np  the  sorronnd- 
ing  ikin  and  jnessing  the  lids  firmly  together,  whUe  they  at  the  same  time  aro 
ooied  somewhat  inwards  towards  the  fixed  part  of  the  muscle.  In  closing  the 
li^  18  in  winking,  the  contraction  of  the  palpebral  part  of  the  orbicnloris 
^'Diee  forwards  the  internal  tarsal  ligament  and  anterior  waU  of  the  lachrymal 
ac, vhich  is  thos  dilated  and  sacks  in  the  tears.  The  trnxor  tartl  muscle,  accord- 
™jf  to  one  view,  contracts  simnltaneonsly  with  the  orbicularis,  and  draws  back- 
^^  the  poncta  lachrymalia,  disposing  them  more  favourably  for  the  admission 
^  the  tears  ;  but  it  appears  more  probable  that  the  tensor  alternates  in  its  action 
™» the  orbicnlarls,  and  that,  by  drawing  backwards  the  tarsal  ligament,  it  com- 
I**tt  the  sac,  and  so  propels  the  tears  along  the  nasal  duct  into  the  nose.  The 
*^$at(fr  muscle  draws  the  skin  of  the  outer  part  of  the  forehead  downwards 
^  inwards,  producing  longitudinal  furrows  at  the  inner  end  of  the  eyebrow,  as 
n*  fitiwning.  The  upper  eyelid  is  supported  by  the  Icrafor  palprhrtr,  and  droops 
vv&  that  muscle  is  paralytjed.  On  the  other  hand,  paralysis  of  the  orbicularis  is 
•*****^  by  an  inability  to  close  the  eyelids. 

MUSCUBS    OF    THK    NOSEi. 

^nder  this  head  may  be  conveniently  grouped  not  only  the  compressor 
^^  and  smaller  muscles  which  act  upon  the  nose  alone,  but  also  the 
g^iuiiidalis  nasi  which  acts  on  the  forefiead  and  the  common  elevator  of 
^  Kp  and  wing  of  the  nose. 
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The  pyramidalis  nasi,  placed  over  the  nasal  bone,  appears  to  be  a 
prolongation  of  the  inner  part  of  the  frontalis ;  its  fibres,  however, 
decussate  with  those  of  the  latter  muscle,  and  are  attached  to  the  skill 
at  the  lower  and  mesial  part  of  the  forehead.  It  widens  slightly  as  it 
descends,  and  tenninates  in  a  tendinous  expansion  common  to  it  and  tk 
compressor  naris. 

1  he  compressor  naris,  a  thin  triangular  muscle,  arises  narrow  and 
fleshy  from  the  facial  surface  of  the  superior  maxillary  bone  by  the  aide  of 
the  anterior  nasal  aperture  ;  proceeding  forwards  and  inwards  it 
gi*adually  expands  into  a  thin  aponeurosis,  which  is  blended  with  that  of 
the  con'cspondiug  muscle  of  the  opposite  side,  and  with  the  pyramidalii 
luisi  above,  being  closely  attached  to  the  dcin  of  the  nose,  but  onlr 
connected  by  loose  areolar  tissue  to  the  subjacent  cartilages.  It  is 
concealed  at  its  origin  by  the  muscle  next  described. 

The  levator  labii  snperioris  alaaque  nasi,  the  common  eleratorof 
the  lip  and  nose,  lies  along  the  side  of  the  nose,  extending  from  the  inner 
margin  of  the  orbit  to  the  upper  lip.  It  arises  by  a  pointed  prooeas  ttoat 
the  nasal  process  of  the  superior  maxillary  bone,  and,  as  it  deacoidi, 
separates  into  two  fasciculi ;  one  of  these,  much  the  smaller,  is  inserted 
into  the  wing  of  the  nose,  whilst  the  other  is  prolonged  to  the  upper  I^ 
where  it  is  attached  to  the  skin  and  becomes  blended  with  the  orDicidans 
and  the  special  elevator  muscle.  It  is  subcutaneous,  except  at  its  (nrigio, 
where  the  orbicularis  palpebrarum  overlaps  it  a  little. 


^*^'        •  Fig.    195. — Muscles  of  the    bide    of    the    hose  ai» 

UPPBB  UP.     (A.  T.,  after  Arnold.)     | 

1,  pyramididis  nasi ;  2,  lerator  labii  snperioris  abMtoe 
nasi ;  3,  compressor  naris ;  4,  levator  proprins  als  nasi 
anterior  ;  5,  levator  proprius  al»  nasi  posterior  ;  6,  deprenor 
alfc  nasi ;  7,  septal  origin  of  orbicularis  oris. 

The  depressor  alaa  nasi  is  a  small  flat  muscle 
whicli  arises  from  the  incisor  fossa  of  the  superior 
maxilla,  and  is  inserted  into  the  septum  and 
pi>sterior  part  of  the  ala  of  the  nose.  Some 
libivs  are  continued  from  the  outer  part  of  this 
niust^le  into  the  compress^^r  naris. 

IVsidos  the  muscles  above  described  there  are 
other  irre^irular  and  often  indistinct  fibres  which 
onlanre  the  orifice  of  the  nose.  Of  these  the 
following  may  be  distinguished. 
Tlio  levmtor  propriiis  al»  nasi  posterior,  i>r  dilatator  aszis 
posterior,  i>  atraoluxl  iv»  ib.o  latoral  margin  of  the  nasal  aperture  and  tbe 
smulUr  v^05^i"A^id'  l\.rii:a::^s  of  the  nose  on  the  one  hand,  and  to  the  skin 
on  the  v^thor.  Anochor  sot  of  fibres,  the  levator  proprius  slss  assi 
anterior,  or  dilatator  nans  anterior,  nins  from  the  cartilage  of  the 
8i|vrtunH^f  i-\c  iiAOi^  :o  :he  skin  a:  rhx:  m;u^n  of  the  n^^^tril.  Thefitoesof 
Uv»h  of  thc:«e  muM  Ics  rirv  very  f<i]e  and  often  indistinct. 

1j'~iV.',/:c, — AW«cao<»  of  the  prrMniiSalis  has  Kxn  ohwrred.  The  oompieaor 
iiari;^  is  s\>TO«':ir.u-^  wry  *Ii^hi2v  oervlowd.  cc  evin  r^nced  to  an  aponeaiode 
txuHiitk>kS\.  The  aiUt\\rfi  *iKi  atVJWB*>r  %>f  ike  nostril  a:^  alfo  subject  to  oonndeiable 
VMiaOoft*  in  suvn^  and  in  the  cooe  of  tlieir  n^lufhmmr,      The  mtumhu 
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ttTvs  of  Alhimui  is  a  longitndiDal  muBcular  slip  frequently  present,  Ijingr 
"ithe  oommcm  elevator  of  the  lip  and  nose.     It  springs  with  tho  latter 
i  from  the  nasal  process  of  the  superior  maxilla,  and  ends  below  on  the 
|lio&o  in  connection  with  the  origin  of  the  compressor  nana. 

ona. — The  pyramklttlijt  najfl  muscle  takes  its  fixed  point  from  below  and 

kdown  the  integrtuncnt  of  the  forehead,  producing  wrinkles  across  the  root 

nose.    The  comprofor  narh^  acting-  aloog  with  ite  feOow  of  the  other 

the  eartllaglnons  part  of  the  nose,  tmd  to  some  extent  al^  com^ 

Hit  alai  togeUi«r*    The  actions  of  the  other   muscles   are   suffickntly 

by  their  names ;  the  dilatation  of  the  %]m  is  seldom  pGroeptible  in 

I  inspiration^  but  is  weil-niarked  in  djf^pneea. 

ICUBCZiEB    OF    THZ    IiIPS    AKS    MOUTH* 

Around  the  orifice  of  the  month  is  situated  an  orbicular  muscle  with 

tonccntnc  fibres,  and  this  is  joiued  by  numerous  otlicr  miiscks  which 

oonrerge  towards  the  aperture,  viz.,  superiorly,  the  common  elevator  of 

tbe  lip  and  noee  abeady  described,  tlie  proper  elevator  of  the  upper  lip, 

,dtt  elevator  of  the  aii«^le  of  the  mouth   and  the  zygomatie  imiselcs, 

ly,  the  risoriuB  and  buccinator  muscles,  and  ioferiorly,  the  depressor 

angle  of  the  mouth  and  that  of  the  lower  lip  ;  and  lastly,  acting 

tly  on  the  lower  lip  is  the  levator  meuti. 

The  orbiciilaris  oris  muscle,  or  sphmoter  oris,  consists  of  labial  and 

&cial  parts.    The  lahial  or  nmrguml  part  occupies  the  red  part  of  the 

lipi»  and  forms  a  sliglitJy  convex  fiisciculus  of  pale  fine  fibres  which  are 

ftoe  from  bony  attachment,  and  can  be  traced  irom  one  lip  to  another 

iwrnd  the  comer  of  the  month.    The  fmial  part,  thinner  and  wider 

dtto  the  otherp  blends  by  its  outer  border  with  the  several  muscles  that 

€OBiBge  to  the  mouth,  and  receives  fibres  fi^oni  them,  esj^cially  from 

Uie  boocinator^  the  fibres  of  which  are  continued  into  the  deeper  part  of 

tki  Ofbicnlarig.     Besides  these  fibres  it  has  others  that  are  attached  to 

thtnfcjiMjent  cartilage  and  bone  ;  viz.,  in  the  upper  lip  two  bundles  for 

^•chhalf ;  and  in  the  lower  lip  one  for  each.  In  the  upper  lip  the  outer 

ij^  Uiin  and  weak,  passes  downwards,  and  is  attached  to  tfte  incisor 

of  Uie  upper  jaw-bone  below  the  depressor  alse  nasi ;  while  the  other, 

iiid  pointed,  passes  upwards  and  is  fixed  to  the  septum  of  the  nose. 

ikf  lower  lip  the  reinforcing  fascicuhis  arises  from  the  incisor  fossa 

rfthe  lover  jaw  external  to  the  levator  menti,  and  passing  upwards  and 

~^   '  towards  the  angle  of  the  mouth,  its  fibres  blend  with  the  rest 

mxtade. 

Ab/iMM. — The  skin  of  the  lips  is  closely  connected  to  the  inner  part  of  tho 
•^^•itiii  oris  mnscle,  whilst  over  the  outer  part  fatty  tissue  is  interposed  be- 
twi^  ttioca.  The  deep  surface  is  in  contact  with  the  mucous  membrane  and  the 
I*'**!  cUaib,  as  wcB  a3  t^-ith  the  coronary  arterial  arch  in  each  lip. 

„Tholtf»toir  i&bii  superioris  proprims  muscle  arises  frc^m  the  superior 

*    ^bonc  immediately  above  tho  infnujrl>ital  foramen,  and  from  the 

J  rar&oo  of  the  malar  bone  ;  it  passes  downwards  and  a  little 

I  to  be  inserted  into  the  skin  of  the  uj^per  lip  and  the  orbicularis 


. — k^^  its  origin  this  mnscle  is  overlapped  by  tho  orbicnlaris  palpe- 
bnt  tfet  greater  part  \e  Bubcutaneons  ;  it  partly  conceals  the  levator  angfuli 
I  ftcmoith  it  tho  infraorbital  Tesids  and  nerve  emerge  from  the  canal  of 
_i  tkttne*    Its  inner  border  Is  generally  united  with  the  oommon  eleTator 
^^%iiidiio«& 
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The  levator  angnli  oris,  or  mnscTilns  caninns,  arises  in  the 
canine  fossa  immediately  below  the  infraorbital  foramen,  inclines  down- 
wards and  slightly  outwards,  and  is  inserted  into  the  angle  of  the  mouth, 
where  it  becomes  blended  with  the  fibres  of  the  orbicularis,  zygomaticns 
major  and  depressor  anguli  oris. 

Relations, — At  its  origin  this  muscle  is  concealed  by  the  proper  elevator  of  tlie 
npper  lip  ;  its  anterior  surface  supports  the  infraorbital  nerve  and  artery,  which 
separate  it  from  the  preceding  muscle  ;  the  posterior  surface  lies  on  the  saperior 
maxilla  and  the  buccinator  muscle. 

The  ZYGOMATici  are  two  narrow  and  subcutaneous  fasciculi  of  mus- 
cular fibres,  extending  obliquely  from  the  most  prominent  port  of  th^ 
check  towards  the  angle  of  the  mouth,  one  being  thicker  and  longer  than 
the  other. 

The  zygomaticus  minor,  a  very  small  muscle,  arises  from  the  an 
terior  and  inferior  part  of  the  malar  bone,  and  inclines  downwards  and 
forwards  to  terminate  by  joining  the  outer  margin  of  the  levator  labii 
superioris  ;  sometimes  near  the  origin  of  that  muscle. 

The  zygomaticus  major,  placed  externally  to  the  smaller  muscle  of 
the  same  name,  arises  from  the  malar  bone  near  the  zygomatic  suture, 
from  which  it  descends  to  the  angle  of  the  mouth,  where  it  is  partly 
inserted  into  the  skin  and  partly  continued  into  the  orbicularis  and 
depressor  anguli  oris. 

Varieties. — The  zygomaticus  minor  is  frequently  absent ;  or  it  may  faU  abort 
of  the  mouth,  and  be  inserted  into  the  fascia  of  the  cheek.  It  may  ariite  whoUj 
or  in  part  from  the  orbicularis  palpebrarum  ;  it  has  also  been  observed  fused 
with  the  zygomaticus  major,  or  the  levator  labii  superioris,  or  even  united  to 
the  outer  fibres  of  the  frontalis  (Eustachius).  It, has  frequently  been  found 
double. 

The  zygomaticus  major  has  also  been  found  double,  or  it  may  be  double  merely 
at  its  insertion.  Sometimes  it  arises  from  the  masseteric  fascia  below  the  zygoma 
(Macalister).    Absence  of  the  muscle  has  also  been  observed. 

The  risorius  (Santorini),  or  smiling  muscle,  is  generally  regarded  as 
a  part  of  the  platysma  myoides.  It  consists  of  some  very  thin  fasciculi, 
whicli  commence  in  the  fascia  over  the  masseter,  or  on  the  parotid 
gland,  and,  extending  transversely  inwards  in  the  fat  of  the  cheek, 
join  the  orbicularis  and  depressor  anguli  oris  at  the  angle  of  the  moutli. 

Varictirit. — The  risorius  is  often  absent.  It  has  been  seen  to  arise  from  the 
integument  over  the  upper  end  of  the  stemo-mastoid  (Hallet)  ;  from  the  rygom* 
(McAVTiinnic)  ;  from  the  external  ear  (Albinus) ;  and  from  the  fascia  over  the 
mastoid  process  (3Iacalister).    It  was  found  double  and  even  triple  by  SantorinL 

The  lower  and  lateral  part  of  the  face  receives  a  superficial  muscular 
covering  from  tlie  facial  part  of  the  platysma  myoides,  which  is  incor- 
porated with  the  miLscles  of  the  angle  of  the  mouth  and  lower  lip,  and 
passes  along  with  tlic  superficial  fascia  over  the  base  of  the  jaw  into  the 
cervical  portion  of  the  muscle ;  the  anterior  portion  of  the  cervical  platysma, 
on  the  other  hand,  though  continuous  externally  with  the  facial,  tak«  firm 
attachment  to  the  base  of  the  jaw  for  a  length  of  two  inches  or  mwe 
external  to  the  symphysis. 

The  buccinator  muscle  consists  of  a  flat  and  thin  but  strong  set  of 
fibres  in  contact  with  the  mucous  membrane,  and  forming  a  consaderablc 
part  of  the  wall  of  the  mouth.  It  is  attached  by  its  upper  and  lower 
margins  to  the  outer  smface  of  the  alveolar  parts  of  the  maxillary  bone$» 
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I  ISNJ. — I>K1P    MTSCLEB  OP   THE    IBfT  Bimt  QW   THT?   ITEXD    AlTl)    STECK      (mOtlificd 

from  Boni^gcry).     (A.  T.)     ^ 

a,  ferlex  of  bead  ;  h,  superior  etirvcd  line  of  occipital  bone  ;  r,  mmus  of  lower  jaw ; 
/,  its  coTonotd  procesi  ;  d,  body  of  byoid  bone ;  e,  btcma]  end  of  cUviolc  ;  f',  atromiiil 
csd  ;  /r  mmW  bone  dtrided  to  ihow  tlio  iiisertion  of  tho  temporal  md^le  ;  J*,  dirt*1e<l 
^fomfty  ju)d  external  lateral  ligament  of  the  jfiw  ;  t/,  thjToid  eartilog©  ;  A,  placed  on  the 
lobe  ol  the  loricle,  poinU  to  the  stjluid  prvccHS-,  1,  temporal  muscio  ;  2,  cormgator 
toyeRiKu  ;  8,  pyramidalis  nasi;  4,  comiirewor  naris;  6,  levator  kUi  puperioris  ;  6, 
lector angnU  oris;  7,  outer  part  of  the  orbicularis  oris,  the  imrt  below  tlse  nose  hm  been 
watkxrrtd  ;  8,  dcprcMor  aim  nasi ;  9,  points  to  tbe  buccinator  n]i)>«de,  through  i^hieK  the 
fnotid  duet  is  Men  pnsBlng  ;  10,  depressor  labii  inferioris  ,  11,  IcTator  menti  ;  12,  12» 
anterior  And  poaterior  bellies  of  the  digaj^tric  \  13«  Htylo-hyoid  mosclc  ;  14,  mylo-hjoiJ  ; 
15,  hjo-gloeras,  between  which  and  13,  is  seen  a  port  of  the  fttylo-plo83»u5  ;  16,  stcnio- 
hjM  I  17,  on  the  clavicle,  indJeilte}^  the  posterior,  and  37',  the  ant^^rior  belly  of  the  omo* 
kfoid  ;  18,  sterno-thyroid  ;  19,  tbyro-hyoid  ;  20,  21,  un  the  stem o- mastoid  muscle,  point, 
th«  finrt  to  the  ndddle,  the  second  to  the  lower  constrictor  of  the  pharynx  ;  22,  trapezius  ; 
1.1p  upper  part  of  the  oompleiiia  ;  24,  25,  splenina ;  26|  levator  acapuhB ;  27,  middle 
■calenus  ;  4 »  posterior  scalenus  ;  28,  anterior  scalenus. 
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opposite  the  molar  teeth,  and  by  its  posterior  margin  to  the  pkryg^- 
maxillary  ligament^  a  naiTow  band  of  tendinous  fibres,  which  extendi 
from  the  hamular  process  of  the  internal  pterygoid  plate  to  the  mjlo- 
hyoid  ridge  of  the  lower  jaw  close  to  the  last  molar  tooth,  and  is  plaoed 
between  the  buccinator  muscle  and  the  superior  constrictor  of  the 
pharynx  (fig.  203,  p.  297).  From  these  parts  the  fibres  of  the  mnsde  ire 
airected  forwards,  approaching  each  other,  so  that  the  muscle  is  narrowed 
and  proportionally  thickened  near  the  angle  of  the  mouth,  where  it  becomei 
incorporated  with  the  orbicularis.  The  fibres  near  the  middle  of  the 
muscle  cross  each  other,  those  from  above  passing  into  the  lower  lip,  and 
those  from  below  into  the  upper  one  ;  but  the  higher  and  lower  fibres 
are  directed  into  the  corresponding  lip  without  decussation. 

Bel  a  thrift. — The  bnccinator  is  covered  and  supported  by  a  thin  fafida,  which  ii 
closely  adherent  to  the  muscular  fibres  ;  and  is  overlapped  by  the  depressor  asgnH 
oris,  by  the  upper  fibres  of  the  plat3r6ma  myoides,  and  by  the  masseter  and  xrgD* 
maticus  major,  from  which  it  is  separated  by  a  quantity  of  soft  fat.  Opposite 
the  second  molar  tooth  of  the  upper  jaw,  its  fibres  give  passage  to  the  dnct  of  tiie 
parotid  gland. 

The  depressor  angnli  oris,  or  triajignlaris  menti  muscle,  is  broad 
at  its  origin  from  the  external  oblique  line  of  the  lower  jaw ;  paanng 
upwards  it  is  collected  into  a  narrower  bundle,  which  joins  the  orbicolam 
and  other  muscles  at  the  angle  of  the  mouth. 

Relations. — This  muscle  is  covered  only  by  the  skin  and  fat ;  it  conceals  put 
of  the  buccinator  and  of  the  depressor  of  the  lower  lip. 

Variety. — The  transeersus  menti  (Santorini)  is  a  efmall  band  of  moscolar 
fibres  sometimes  found  arising  from  the  inner  border  of  the  depressor,  and 
curving  downwards  and  inwards  below  the  chin  across  the  mesial  line  to  the 
corresponding  part  of  the  opposite  side. 

The  depressor  labii  inferioris,  or  quadratus  menti  muscle,  ariiKS 
from  the  lower  jaw  by  a  line  of  attachment  extending  from  near  the  sym- 
physis to  a  little  beyond  the  mental  foramen ;  thence  it  ascends  with 
an  inward  inclination,  unites  with  its  fellow,  and  blending  with  tbe 
orbicularis  oris  is  inserted  into  the  lower  lip.  Its  fibres  are  intermixed 
with  much  adipose  matter. 

Tbe  levator  labii  inferioris,  or  levator  menti  muscle,  arises  by  a 
narrow  head  from  the  incisor  fossa  of  the  lower  jaw,  and  expands  as  it  is 
directed  downwards  aud  slightly  forwards,  Ixitwecn  the  depressors  of  the 
lower  lip,  to  be  inserted  into  the  integument  of  the  chin. 

Nerves.— All  the  Bupcrficial  muscles  of  the  scalp  and  face  previously  described 
receive  their  motor  fibres  from  one  source,  viz.,  the  facial  or  seventh  cnmial  nerre. 
The  oxprc??ion  of  the  passions  by  the  varying*  states  of  the  skin  of  the  foreheid 
and  eyebrows,  the  nostrils  and  mouth,  the  closure  of  the  eyelids,  the  dilatation  of 
the  nostrils  in  breathing,  and  the  movements  of  the  lips  in  the  prehension  of  food 
and  otherwise,  together  with  the  movements  of  the  scalp  and  external  ear,  when 
they  are  possible, — are  all  im'lcr  the  influence  of  this  nerve,  which  was  thcrefon 
considered  by  Sir  Charles  Bell  to  be  a  fipecial  nerve  of  respiration  and  expression. 

Actions.— The  orbicidnrh  orin  acting  alone  draws  the  lips  together  in  both  the 
vertical  and  transverse  directions.  Acting  in  conjunction  with  the  bnccinaton  it 
closes  the  lips,  while  at  the  same  time  they  are  elongated  transversely.  Its  fadil 
portion  acting  alone  projects  the  lips,  llie  labial  portion,  when  acting  in  concert 
with  the  converging  muscles,  tightens  the  lips,  one  or  both,  against  the  teeth. 
Tho  convergent  muscles  each  draw  their  orjd  jwints  of  insertion  in  a  direction 
corresponding  to  that  of  their  muscular  fibres.    The  common,  elevator  qf  the  lip 
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'  ntue  and  the  ieprtuor  aim  nasi  act  on  the  npper  lip  and  the  wing  of  the 
9  together — the  one  raising,  the  other  depressing  them.  AVhen  the  cheeks  are 
1  with  air,  and  the  aperture  of  the  lips  narrowed,  it  is  by  the  action  of 
iSbe  hueeinater  that  the  foroed  ezpnlsion  of  the  air  is  regidated.  The  bnccinatoi 
ate  flatt<CTifi  the  cheek  and  keeps  the  food  between  the  teeth  during  mastication. 
Hie  levator  menti  draws  upwards  the  integnment  of  the  chin  and  protmdes  the 
lower  lip,  as  in  ponting.  The  muscles  attached  to  the  angles  of  the  month  are, 
along  with  others  of  the  face,  intimately  connected  with  the  expression  of  the 
pMBons :  those  which  pass  downwards  not  only  raise  the  npper  lip,  bnt  also  pnsh 
iqnrards  the  cheek,  and  thus  elevate  the  margin  of  the  lower  eyelid,  as  in  mirth ; 
and  those  which  ascend  to  the  angle  of  the  month  depress  that  part,  as  in  grief. 
(On  the  action  of  the  fadal  mnsdes  may  be  consulted,  more  especially,  Sir 
diaries  Bell,  **  Anatomy  and  Philosophy  of  Expression ;  "  Duchenne,  "  M4canismo 
de  la  Physionomie  Hnmaine,**  Paris,  1862  ;  and  C.  Darwin,  **  Expression  of  the 
~       ~     I  in  Man  and  Animals,") 


MUSCUCB    OF    THEj    ORBIT. 

In  this  group  \nll  be  described  seven  muscles,  namely,  the  elevator  of 
the  upper  eyelid  before  referred  to,  and  six  muscles  of  the  eyeball,  viz., 
the  four  straight  and  the  two  oblique  muscles.  Of  these  muscles,  the 
inferior  oblique  alone  is  confined  to  the  fore  part  of  the  orbit ;  all  the 
others  take  their  origin  at  its  back  part,  and  pass  forwards  to  their 
insertion. 

The  levator  palpehrm  superioris  is  a  slender  muscle  which  arises, 
pointed  and  tendinous,  above  and  in  iront  of  the  margin  of  the  optic 
foramen,  and,  passing  forwards  over  the  eyeball,  ends  in  a  membranous 
expansion  which  is  inserted  into  the  fibrous  tarsus  of  the  upper  eyelid. 

JMations. — ^Between  this  muscle  and  the  roof  "of  the  orbit  are  situated  the 
foorth  and  frontal  nerves  and  the  supraorbital  vcssehi,  and  beneath  it  are  the 
sopezior  rectus  and  the  globe  of  the  eye.  On  entering  the  lid,  it  is  placed  behind  the 
paJ^faral  ligament,  and  its  deep  surface  rests  on  the  con junctiya. 

The  four  straight  mtjsc?les  op  the  eye  have  a  continuous  tendinous 
origin  at  the  bottom  of  the  orbit,  in  the  form  of  an  oval  ring  which, 
commencing  above,  passes  down  on  the  inner  side  to  the  lower  margin  of 
the  optic  foramen,  then  stretches  transversely  across  the  inner  part  of 
tl^  sphenoidal  fissure  to  be  attached  to  its  lower  border,  wnere  a 
prominent  bony  point  is  generally  developed,  and  finally  is  completed 
by  again  crossing  the  sphenoidal  fissure,  this  time  about  the  middle  and 
vatically,  to  gain  the  upper  edge  of  the  optic  foramen.  The  superior 
xeetiis  springs  from  the  part  of  this  ring  above  or  in  front  of  the  optic 
foramen,  and  beneath  the  levator  palpebras  :  the  intemal  rectus  arises 
on  the  inner  side  of  and  below  the  optic  fommeu  :  the  inllBrior  rectus 
springs  mainly  from  a  fibrous  band  occupying  the  inner  part  of  the 
8|dienoidal  fissure  ;  and  the  external  rectus  differs  from  the  others  in 
niiving  two  heads  of  origin,  the  lower  and  larger  of  which  arises  from 
the  above-mentioned  fibrous  band  and  the  prominent  spine  on  the  lower 
border  of  the  sphenoidal  fissure,  being  joined  with  the  inferior  rectus, 
irhilo  the  upper  is  attached  with  the  superior  rectus  between  the 
aohenoidal  fissure  and  the  optic  foramen ;  between  the  two  bony  origins 
nbres  spring  also  from  a  tendinous  arch  over  the  fissure.  The  lour  recti 
thos  attached  posteriorly,  pass  forwards,  one  above,  one  below,  and  one 
on  each  side  of  the  eyeball,  becoming  flattened  as  they  lie  in  contact 
with  ity  and  are  inserted  by  short  membranous  and  slightly  expanded 
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tendons  into  the  fore  part  of  the  sclerotic  coat,  at  a  distance  of  froa 
three  to  four  lines  from  the  margin  of  the  cornea. 

The  external  and  inferior  recti  exceed  the  other  two  in  length.  On  the  ote 
hand,  the  internal  rectus  is  the  broadest,  and  the  superior  the  narrowest  of  aO. 
At  their  insertions  the  internal  is  nearest  to,  and  the  saperior  is  farthest  from  the 
edge  of  the  cornea  (Cruveilhier).  Between  the  heads  of  the  external  rectos  U  a 
narrow  interval  which  g^ves  passage  to  the  third  and  sixth  nerves  and  the  na 
branch  of  the  fifth  nerve,  wiUi  the  ophthalmic  vein. 

The  superior  oblique  or  trochleaiis  is  a  narrow  elongated  muscle, 
placed  at  the  upper  and  inner  part  of  the  orbit,  intemallj  to  the  leYator 
palpebne.  It  arises  abont  a  line  in  front  of  the  inner  pait  of  the  qjtic 
foramen ;  thence  it  proceeds  towards  the  front  of  the  orbit,  and 
temiiniitos  in  a  round  tendon  which  passes  through  a  fibro-cartilaginora 
ring  or  pulley  (trochlea)  attached  to  the  trochlear  fossa  of  the  frontal 
bone ;  it  is  there  reflected  outwards,  backwaixls  and  downwards,  and 
passes  between  the  eye  and  the  superior  rectus  to  be  inserted  into  the 
sclerotic  coat  a  little  beyond  the  outer  edge  of  that  muscle,  and  midway 
between  the  cornea  and  the  entrance  of  the  optic  nerve. 

IM at ion^.— This  muscle  ia  in  contact  with  the  roof  of  the  orbit,  the  fomtli 
nerve  entering  its  upper  surface ;  and  beneath  it  lie  the  nasal  nerve  and  the 

Fig.  197.  pig^  197, — ^  YiB^  o,  THK  xrscLB  or 

THE  RIGHT  ORBIT,  FROM   THB  OFBDI, 
THE    OUTER    WALL    HAVTSO    BKBX    II- 

MOVED.      (A.  T. )      i 

n,    EXPLANATORT    SKETCH    OF    THE  $kXt 
MUSCLES. 

a,  orbital  arch  ;  6,  lower  margin  of  the 
orbit ;  c,  anterior  clinoid  proces ;  i 
posterior  part  of  the  floor  of  the  oitfli 
above  the  Bpheno-niaxillary  fossa  ;  f,  Biie 
of  the  bwly  of  the  sphenoid  bone  bekw 
the  optic  foramen  and  sphenoidal  iSsare ; 
/,  maxillary  sinus  ;  1,  levator  palpebcy 
superioris,  near  its  insertion  ;  2,  pulley 
and  tendon  of  the  suijerior  oblique  moBcle : 
3,  tendon  of  the  sux>eriQr  rectus  mosde 
at  its  insertion  upon  the  eyebaU ;  4,  in  A, 
external  rectus  ;  4',  in  B,  tendon  of  in- 
sertion of  the  same  muscle,  a  large  put 
of  which  has  been  removed  ;  the  doable 
origin  of  the  muscle  is  shown  at  the  apex 
of  the  orbit;  5,  inferior  oblique  muscle 
cn>ssing  the  eyeball  below  the  infcriof 
rectus  ;  6,  inferior  rectus  ;  7,  in  By  tlie 
iutemal  rectus,  and  near  it,  the  enJ  of 
the  optic  nerve  cut  short  close  V> 
the  place  of  its  entrance  into  the  eje- 
kill. 

internal  rectus  muscle.  The  puUcy  is  lined  by  a  synovial  sheath,  and  from  it* 
outer  bonier  an  iuvcstincnt  of  firm  connective  tissue  ia  prolonged  on  the  tendoi 
as  far  as  the  eyeball. 

The  inferior  oblique  arises  from  a  minute  depression  in  the  orbital 
plate  i>t  the  superior  maxillary  bono,  just  within  the  anterior  mar^nn  of 
the  orbit,  and  clua^  outside  the  orifice  of  the  nasal  duet.    The  muscle 
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clines  outwards,  backwards  and  upwards,  passing  between  the  inferior 

ills  and  the  floor  of  the  orbit,  uud  ends  in  a  tendioons  expansion 

.  ig  inserted,  n/ider  cover  of  the  external  rectus,  into  the  eyeball  ut 

posterior  and  outer  part,  and  nearer  to  the  optic  nerve  than  the 

iof  oblique. 

,Vmri^tiei, — ^The  lerator  palpobne  sometime*  gixes  off  a  slip  from  its  inner 
r«  which  passes  to  be  imierted  into  the  trochlea,  fonning  ^g  ten-nor  inwhtew 

Absence  of  the  levator  palpebne  has  be^n  observed  (Macalistcr). 
\  mosd^t  of  the  eye  ^Idom  vary.   The  external  rectus  baa  been  seen  : — with 
y  fewo  heftds  separate  to  their  insertmn,  thuj*  f  ormiag^  a  double  muscle  (Albinu^)  ; 
ahaenoe  of  its  outer  (upper  /)  head  (Bfacallster) ;  and  giving  slips  to  tho 
'  waU  of  the  orbit  and  the  lower  eyelid  (Ctiniow)» 
The  traturr^irfruM  /iri»//f/*(Boehdftlck)  is  an  ajched  tslip  of  mnscnlar  fibres  passing" 
,  the  orbital  plate  of  the  ethmoid  aoroas  tho  upper  Hurface  of  the  eyeball  to 
»  outer  wall  of  the  orbit.    It  i^  probably,  as  Maealii^ter  Bugg^ests,  a  dii^plaoed 
I  slip  of  the  palpebral  fibres  of  the  orbicularis. 
ITarvfta — Five  of  the  mnsclea  of  the  orbit,  viz.,  levator  palpebral  anpenoris, the 
saperior,  internal  and  inferior  recti,   and   the  inferior  obliqne^  are  under  the 
lolhtenoe  of   the  third  or  common  oculo-motor  nerve  ;  the  external  rectus   is 
i  by  the  sixth  or  abducent  ocular,  and  the  ^tipenor  oblique  by  the  fourth 
r  tzoohlear  nerve. 

Actions. — The  Irrntor  pnlpeht*^  xuprtwrl.^  is  aimply  an  ele'vator  of  the  upp?*r 
lid,   acting  as  the  antagonist  of  the  upper  palpebral  pait  of  tho  orbicularid 

de. 

The  eyeball  is  so  sitnated  in  the  stmctores  which  surround  it  in  the  orbit  that 

i  IS  callable  of  free  motion  on  a  oentrat  fixed  point ;  but  it  does  not  appear  to 

ahift  its  phice  as  a  whole  within  the  orbit,  at  least  to  any  extent,  nor  to  undergo 

perceptible  change  of  form  from  the  aetion  of  the  muscles.    The  position  of  the 

point  round  whiuh  tlie  movements  of  the  eyeball  take  place  \^  nearly  la  the  centre 

,  of  curvature  of  the  posterior  wall,  and  from  half  a  line  to  a  line  behind  the  middle 

'  the  anterO'posterior  axis  of  the  eyeball. 

The  movements  of  tho  eyeball  may  be  conveniently  reduced  to  fonr  kinds,  vi^.. 
,  ttXQple  lateral  movements  in  a  horissontal  plane ;  2,  simple  movementa  of  eleva- 
i  oar  depression  ;  3,  oblique  movements  of  elevation  or  depression  ;  ^id  4^  move- 
aents  of  rotation.  In  the  first  two  kinds  the  vertical  meridian  of  the  eye  is  not 
ibject  to  any  change  of  inclination  ;  in  the  third  kind  the  movements  of 
'  dicBCtion  ore  accompanied  by  a  small  amount  of  inclination  of  tlie  vertical  meri- 
dian to  one  or  other  Bide  ;  and  in  the  fourth  kind,  when  fiimpler  the  whole  move- 
taent  ia  one  of  inclination  of  the  vertical  meridian*  These  movements,  ho wever» 
nniBSS  perhaps  the  first,  are  seldom  simple,  hat  more  fi'equently  different  kinds 
are  oomMnod  together.  The  three  first  kinds  oonstituto  the  various  movement/ 
lif  direction  by  which  the  viMial  axis  is  turned  within  certain  limits  to  variou:} 
poiBfei  in  space  ;  the  extent  of  motion  being  about  9ff  in  the  vertical  and  lUO'^  in 
the  horizontal  direction.  Simple  movements  of  rotation  do  not  appear  to  oecui 
.  to  any  considerable  extent,  and  it  has  been  ascertained  by  experiment  that  they  aro 
't  sufficient,  as  was  snp]K>sed  by  Hueck  and  others,  to  maintain  the  eyeballs  in  a 

position  during  inclined  moyements  of  the  head. 

In  these  diffexent  movements  the  six  muscles  of  the  eyeball  may  advantageously 

CMUiauiered  as  acting  in  three  pairs.     1st.  In  the  horizontal  movements  tlio 

and  cxtcrmil  rceti  muscles  are  the  solo  agents,  tlie  on©  acting  as  aii 

iuotor  and  tho  other  as  on  abductor  ;  and  this  movement  they  effect  without 

ay  rotation » their  line  of  action  being  exactly  in  the  horizontal  plane  of  the  eye- 

2nd.  It  is  different  with  the  ituperimr  and  tfi/frwr  recti  ^  for  while  these 

'  muscles  undoubtedly  are  respectively  tlie  moat  direct  elevators  and  depressors  of 

tlie  cornea,  they  have  both  a  tendency,  from  the  line  of  their  action  being  to  the 

inner  side  of  the  centre  of  motion  of  the  eyeball,  to  produce  inward  direction 

with  a  small  amount  of  rotation.    This  tendency  is  corrected  by  the  association 

■  of  the  obU*iue  muscles  in  all  upward  and  downward  movements ;  the  inferior 

■obliqQe  betag  aesociated  with  the  superior,  and  the  Buperior  oblique  with  tha 

L. 
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inferior  rectus  xnnscle.  The  eimple  action  of  the  snperior  obliqne  muede, 
the  eye  is  directed  straight  forward,  is  to  produce  a  movement  of  the 
downwards  and  outwards,  that  of  the  inferior  oblique  to  direct  the  oomea  ny 
and  outwards,  and  in  both  with  a  certain  amount  of  rotation,  though  in  difiaofe 
directions  in  the  two  cases.  But  these  movements  caused  by  the  oblique  musda 
are  precisely  tho?o  which  are  required  to  neutralise  the  inward  directioa  md 
rotatory  movements  produced  by  the  superior  or  the  inferior  rectos,  and  aooori- 
^fi^lji  ^y  ^6  combined  action  of  the  superior  rectus  and  the  inferior  oUiqni 
muscles  a  straight  upward  movement  is  effected,  while  a  similar  effect  in  tke 
downwanl  direction  results  from  the  combined  action  of  the  inferior  rectos  t&d 
superior  oblique  muscles. 

It  has  been  further  shown  that  in  all  the  oblique  movements  of  directioo  a 
tombination  takes  place  of  the  action  of  the  oblique  with  that  of  the  ftndgkt 
iausclcs.  Here,  however,  two  recti  muscles  are  in  action  and  are  associated  fri& 
one  oblique  muscle ;  as,  for  example,  in  the  upward  and  inward  direotaon,  tts 
superior  and  internal  recti  with  the  inferior  oblique ;  and  in  the  downwaid  nA 
inward  direction  the  inferior  and  internal  recti  with  the  superior  oblique.  All 
the  same  is  true  of  the  upward  and  outward  and  downward  and  ootwazd 
mcnts  of  direction ;  for  in  all  these  movements  the  action  of  the  obliqne 
is  necessary  to  control  or  supplement  the  rotatory  tendency  of  the  recti 
and  in  the  consentaneous  movements  of  the  two  eyes  the  whole  sax  moHki 
must  co-operate  in  both  eyes  to  produce  tliat  i)erfect  agreement  in  their  mon- 
ments  of  direction  and  convergence  which  is  required  for  {perfect  vision. 

It  is  unnecessary  hero  to  enter  into  the  detail  of  the  modifications  of  fhw 
actions  of  the  muscles  which  must  accompany  chang^es  in  the  various  consoiti- 
neous  movements  of  the  eyes,  as.  for  example,  in  the  convergence  which  is  an>- 
ciated  ^i-ith  the  adjustment  of  the  eyes  to  near  and  distant  vision.  (Coofldt 
M.  Foster.  **  Text-book  of  Physiology  " ;  Donders. "  On  the  anomalies  of  Aooommo- 
dation;*  &c.  Syd.  Soc.  18U4 ;  Helmholtz.  Proa  Roy.  Soc.  xiii  186,  and  "Phjao- 
logical  Optics,"  and  lloring  in  Hermann's  •*  Handbuch  der  Physiologie,"*  Bd.  iii.) 

Fascias  of  the  orbit- — The  space  within  the  orbit  which  is  not  occupied  bj 
the  eyeball  and  its  muscles,  or  other  parts  belong-ing  to  it.  is  completely  filled 
with  soft  fat  and  delicate  yielding  connective  tissue.  In  various  places  this  last 
is  condensed  into  layers  of  slender  fascia  of  various  degrees  of  strength,  the 
princii^l  of  which  i'?  that  known  as  the  fti^cia  or  ciijfjfuh  of  Tmon,  a  thin  mem- 
brane surrounding  the  greater  part  of  the  eyeball,  and  forming  the  wall  of  a 
ijoeket  in  which  the  glol»e  plays.  The  fa:>cia  is  perforated  behind  by  the  optic  nerre 
and  oiliciry  vessels  and  nerves,  there  becoming  continuous  with  the  connectiTC 
tissue  investing  those  srructures.  and  in  front  it  extends  nearly  as  far  as  the 
coniea.  where  it  eu'Is  \»y  being  attached  to  the  ocular  conjunctiva.  Its  inner 
p'.iri'aee  is  conncv'ted  to  the  sclerotic  coat  of  the  eye  only  by  delicate  bundles  of 
yiildiug  evniutvtive  t:>s;ie.  the  two  being  separated  for  the  most  part  by  an 
cxteiisiYo  lyn:ph -spcoo.  so  that  it  seems  to  serve  all  the  purpo?es  of  a  synorial 
iuoiul»n;:ie  iu  the  niovtiuonrs  of  the  plol'e.  The  fascia  is  also  pierced  by  the 
nuisolo-*  of  tlie  e\vball  nor.r  their  insertions,  and  it  sends  a  tubular  prolongatian 
on  eaoli  of  theA\  which  siveviily  degenerates,  however,  into  a  simple  areolar 
iuve>:K^  Ti:.  excov:  in  t:io  oast-  of  the  sheath  en  thj  tenlor.  of  the  superior  oblique. 
>\hio!i  is  s::vr.^;:or  i::j.n  il-.o  others  anl  is  continued  as  far  as  the  puller.  The 
sC'UM'.hs  of  tlio  :\\.-:i  ullicre  closely  to  tlie  muscular  substance,  and  from  thdr 
on: or  pa-t  e.\iv.r.>:o:!s  ar\^  vrivei:  o'f  to  the  margin  of  th-.'  orbit,  which  serve  to 
li:*,v":  the  decroo  o:  oor.:-;w::.^:i  ot  the  muscles.  The  T^rx'csst.-s  from  the  sheaths 
of  the  iuii^r  ar.vl  oiitor  rw:i  are  stron^rtr  than  the  o:her  two.  especially  the 
external.  \\:iio!i  i>  ;•.::. '.ol^vl  to  tlio  malar  lone  and  ext-fmr.!  tarsal  ligament.  The 
iv.TUT  evi\i::>io:i  i<  ::\iV.  to  th."  or^^s:  of  the  Uolirys'.al  l-.n-? :  and  the  ur|>er  one  if 
\.vr;uv:ol  aNo  v.  i-.li  ::i.-  tc".ior.  o:  :lie  levator  jaiptbnre.  so  that  the  superior  rectos 
U  t*;::-*  o:'..i\*.Al  to  o\:roi<o  sou*.  ^  iv.r.u.noe  uivn  tlie  uri^r  eyelid  \Sappey.  "Traiti 
d'.Vr,.L:or.»..  o.o><'rii^  "  :.  iL  :  v.  vlirl-ioli.  **  FKi:rJ,^  zzz  nom:,  Anat.  des  menschL 

i  crMi'i  x.^''.,v:io:'.s  of  iuvo'.i::i:ary  Tu::scr/.ir  l:rv*  that  are  contained  in  theej*- 
I'./s  ail. I  \^a■'.  o;^  t^.o  eroi:  will  Vo  uotioeO.  in  ccnnection  widi  the  anatomy  of  the 
«ryo  iu  Vol.  1 1. 
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UUBOXMB  OF   MASTICATION. 

The  masgdter,  temporal,  and  two  pterygoid  muscles  form  a  group  of 
DBcles  of  mastication,  which  may  be  properly  considered  together. 
The  auumeteric  £eiAcia  is  a  continuation  upwards  of  the  deep  fascia 
the  neck  over  the  masseter  muscle.  It  is  firmly  bound  down  to  the 
iter  surface  of  the  muscle,  and  is  attached  superiorly  to  the  zygoma. 
irther  back  the  fascia  invests  closely  the  parotia  gland  {parotid  fascia), 
L  the  posterior  and  deep  surfaces  of  which  a  process  is  also  sent 
iwards ;  a  strong  band  of  this  process,  the  stylo-maxillary  liyamcnty 
tending  from  the  angle  of  the  jaw  to  the  styloid  process,  separates  the 
lotid  and  submaxillary  glands. 

The  auksseter  (fig.  194,  13)  is  a  thick  quadrate  muscle,  the  fibres  of 
lich  form  two  portions  differing  in  size  and  direction.  The  superficial 
it^  obliquely  f oursided  in  form,  arises  from  the  lower  border  of  the  zygo- 
itic  arch  for  the  anterior  two-thirds,  chiefly  by  thick  tendinous  bundles 
ojecting  down  between  the  muscular  fascicuh,  to  which  they  afford  an 
tensiye  surfece  of  origin :  its  fibres  proceed  downwards  and  back- 
irds  to  be  inserted  into  the  lower  half  of  the  ramus  of  the  jaw,  extend- 
g  as  far  as  the  angle.  The  deep  part  of  the  muscle,  of  a  triangular 
rm,  consists  of  fibres  which  are  much  shorter  than  those  of  the  super- 
iai  part,  and  are  directed  nearly  vertically  downwards.  They  arise 
im  Uie  posterior  third  of  the  lower  border  and  from  all  the  deep  sur- 
36  of  the  zygomatic  arch,  and,  becoming  united  with  the  superficial 
rt^  are  inserted  into  the  upper  half  of  the  ramus  of  the  jaw,  including 
B  ooronoid  process :  only  the  upper  and  back  part  of  this  portion  of 
B  muscle  is  left  uncovered  by  the  superficial  portion. 

Esiations. — The  exteinal  snrf ace  of  the  maweter  mnsclc  is  covered  for  the  most 
rt  only  by  the  skm  and  fascia,  together  with,  in  the  lower  half,  the  platysma 
noides ;  it  is,  however,  overlapped  behind  by  the  parotid  gland,  and  crossed  by 
duet ;  some  branches  of  the  facial  nerve  and  the  transverse  facial  artery  also 
it  upon  it.  The  fore  part  of  its  inner  surface  is  towards  the  buccinator,  from 
lich  it  is  separated  by  soft  adipose  tissue ;  the  greater  part  is  in  close  contact 
fch  the  ramus  of  the  jaw,  and  coven  a  nerve  and  vessels  which  enter  it  through 
I  iigmoid  notch  of  that  bone. 

The  temporal  fascia  is  a  dense  white  shining  aponeurosis,  which 
vers  the  temporal  muscle  above  the  zyeoma,  and  gives  attachment  to 
ne  of  its  fibres  of  origin.  It  is  attached  superiorly  to  the  temporal 
st  of  the  frontal  bone  and  to  the  upper  of  the  two  lines  on  the 
rietal  bone ;  while  inf eriorly  it  is  divided  into  two  layers  which  arc 
Misted  by  a  small  quantity  of  fat,  and  are  attached  respectively  to 
s  inner  and  outer  surfaces  of  the  zygomatic  arch  close  to  its  upper 
cder.  This  dense  fascia  is  separated  from  the  integuments  by  the 
^cr  of  thin  membrane  descending  from  the  epicranial  aponeurosis,  and 
the  auricular  muscles ;  and  from  the  temporal  muscle,  at  the  lower 
rt,  by  a  layer  of  fat. 

^e  temporal  muscle  (fig.  196,  1)  is  fan-shaped,  and  arises  from  the 
tole  surface  of  the  temporal  fossa,  with  the  exception  of  the  anterior  or 
Jar  waU,  and  from  the  deep  surface  of  the  temporal  fascia,  except  close 
the  zygomatic  arch  ;  some  of  its  posterior  fibres  arising  from  tliis  fascia 
snd  with  the  deep  fibres  of  the  masseter  muscle.  The  direction  of  the 
tcrior  fibres  is  nearly  vertical,  that  of  the  middle  fibres  oblique,  and 
at  of  the  posterior  fibres  at  first  almost  horizontaL    The  fibres  converge 
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as  they  descend,  and  terminate  mostly  in  a  tendon,  which  is  implantei 
into  the  upper  and  anterior  borders  of  the  coronoid  process  of  the  tow 
jaw,  wliile  the  deeper  fibres  have  a  fleshy  insertion  into  the  inner  ride 
of  the  process,  reaching  down  to  the  union  of  the  ramos  and  bodyct 
the  jaw. 

Ifrlathnx. — ^Thc  upper  part  of  the  xmiflcle  is  closely  coTered  by  the  temponl 
fascia ;  the  lower  and  anterior  part  is  imbedded  in  fat  continaons  with  tbt 
which  lies  between  the  masseter  and  buccinator  muscles.  Between  the  nnudi 
and  the  bone  of  the  temporal  fossa  are  the  deep  temporal  arteries  and  nenra, 
which  penetrate  its  substance.  In  contact  with  the  deep  surface  of  the  moidi 
near  its  insertion  the  buccal  nerve  descends,  and  at  the  posterior  border  of  theii- 
iitcrtion  the  masseteric  nerve  and  artery  emerge. 

The  internal  pterygoid  muscle  arises  from  the  pterygoid  fossa,  iti 
fibres,  tendinous  and  fleshy,  being  attached  mostly  to  the  inner  Burfan 
of  the  external  pterygoid  plate,  and  that  portion  of  the  tuberosity  of 
the  palate  bone  which  is  situated  between  the  ])terygoid  plates,  andl^ 
a  second  smaller  slip,  lying  outside  the  external  i)terygoid  muscle,  from 
the  outer  surface  of  the  tuberosities  of  the  palate  and  superior  maxillaiT 
bones.  Thence  it  is  inclined  do\\Tiwards,  with  a  direction  backwarai 
and  outwards,  and  is  inserted  into  the  rough  mark  on  the  inner  side  of 
the  ramus  of  the  jaw  between  the  angle  and  the  dental  foramen. 

JftlafionJt. — ^The  internal  pterygoid  muscle  is  placed  on  the  inner  side  of  the 
ramus  of  the  jn\s%  somewhat  in  the  same  manner  as  the  masseter  lies  on  tiie 
outside.  Between  the  external  surface  of  the  muscle  and  the  ramus  of  tlie 
maxilla  are  the  internal  lateral  ligament  and  the  internal  maxillary  veedel^,  with 
the  dental  arter^^  and  nerve  ;  and  at  its  upper  part  the  laiger  head  is  ciooocd  bj 
the  external  ptcrj-goid  muscle.  Its  inner  surface  is  in  contact  -with,  the  tenaoc 
j^»alati  muscle,  and  v/ith  the  superior  constrictor  of  the  pharj-nx. 


I'i-.  19S. 


FiiT.    lOS. — The    pteitooi» 
ml'<«:lls  fbom  uckide.  I 

The  masseter  mascle,  tke 
jnrator  ix^rtion  of  the  lygo* 
inutic  arch,  the  tempcnal 
Kiu>oIc  with  the  coronoid  pro- 
cess, auJ  a  birgc  i»art  of  the 
Tr.iims  of  the  jaw  hs\t  beea 
remove<.l.  1 ,  external  ptery- 
ST'^itl :  the  fiipire  is  plac«tl  en 
the  lower  head;  2,  intenud 
l»:erygoiil. 


The  external  ptery- 
goid muscle,  f.'CcnpTing 
t  ho  zyp  "Ilia  t  ic  f tissa, 
arisi^^s  by  two  fleshy 
liea«ls  platted  close  to- 
uvtlion  the  >iT|vrior  of  whion  is  attached  to  the  zygomatic  siirtace  of 
The  irrcac  wiiii:  of  ilio  sphenoid,  and  to  the  infratemfK^ral  crest  which 
separates  that  surface  fn»iu  the  teiiip«.»ral  f«.\ss;i ;  while  the  inferior,  which 
is  hiri^cr,  is  attached  t*)  the  outer  surface  of  the  external  pterygoid  plate. 
The  tiba^s  fi\)m  U^th  heads  ivass  backwanls,  and  ci:>iiverg:e  to  be  inserted 
into  the  depression  on  the  front  of  the  neck  of  the  lower  jaw,  and  into 
tlie  intenuticular  tibrv.)H."artilagt'  of  the  tem^^j^ro-maxillary  articulation. 
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UtUiUonM. — The  internal  nmxillary  artery  is  usually  placed  on  tlie  out^r  Fnrfaoo 

Ttfak  moKrle*  filiating  thence  between  the  heads  of  origin  :  while  the  buccal 

from  between  those  heads.    The   deep   gurface  rests  agamsfc  tlio 

r  part  of  the  internal  ptcrygoicl  muscle,  the  direction  of  which  it  orosaesit  also 

ifattomal  lateral  ligament  of  the  lower  jiiw,  the  inferior  maxiliiiy  nerve,  and 

iMiddle  meningeal  artery.  The  upper  border  m  crosaed  by  the  deep  temporal  and 

■ic  nerves. 

iir*. — The  ptrrygoidcuA  prttprhfM  (HgoIg)  i»   a  nearly   verti(ad   band    of 
and  tendinous  fibres,   sometimes  entirely  teudinouF,  paaaing  from  the 
apond  crest  of  the  great  wing  of  the  sphenoid,  over  the  surface  of  the 
I  pterygoid  muj*clc,  to  the  lower  part  of  the  outer  pterygoid  plate,  or  to 
sity  of  the  i>alate  or  Riperior  maxillary  bone.    It  has  been  seen  sending 
» to  the  pteiygo-maiillary  ligament,  or  even  to  the  lower  jaw. 
\J^r^ff{f*f/rinoAUj^  (G,D.T) — Thi^uarae  may  be  given  to  a  mueculax  slip  occasion- 
al, springing  from  the  spine  of  the  fiphenoid,  and  inserted  into  the  liinder 
of  the  outer  pterygoid  plate,  between  the  external  and  iatemal  pterygoid 
A  fibrous  band   connecting  theae  parts  {ptcrijffo-sjntttniit   Ihjamenf)  is 
tlj  prodent^  and  is  sometimes  conTerted  into  bone(c/l  p.  i5). 


199.— TiBw  or  Tins  lower   part 

r  TKM  SKCU.  AJTD  FAOB,  fROM  BSHIKDi 
fBOW   TBLM    ATZAcnxmNTS    OF    THM 

rooiik  Avn  90iri  other  husclss 
I  from  Bonrgeiy),    (A.  T.)    J 

J  tJL  the  ifphcnotd,  helow  which 
the  posterior  luires;  &,  section 
the   tcmpoial    booe;   c,    hard 
^il,  back  of  the  head  and  neek  of 
'  jpWf  attovo  witich  are  seen  iho 
t  CftvitieB  of  the  joint  separated  by 
lialemticuJar  6bro-cart)lage :  e,  tJuced 
tli«  »ymphTsta  menti  ;  1,  on  the 
Mt  interoal  pterrgc^id  rnniiele  ;  \\  on  the 
the  lowtLT  part  of  the  same 
wluch  the  middle  jiortion  hits 
1  to  show  the  external  ptcry- 
th«  lower  hesMi  of  the  external 
I;  S^,  on  the  right  aiile  points  to 
of  the  muijcle,  attached 


i-hyoid 


Fig.  199. 


io  1^  isfcararUonlor  disc  ;  3^  email  portions  of  the  gcnio-hyoid  and  gcnio-glowiis 
eat  ibori  at  their  attachment  to  the  mental  spines  ;  4^  the  attachment  of  the 
cut  abort ;  j»,  the  attachment  of  the  anterior  belly  of  tlto  digastric  ;  6,  6^ 
muadea. 


I. — The  four  muscles  above  described  receive  their  nerves  from  tlie 
branch e23  of  the  inferior  maxillary  which  may  be  traced  to  the  email 
motor  root  of  the  fifth,  nerve.  These  nerves  are  named  from  the  muscle* 
-  respectively  supply,  Tliere  are  two  or  three  branches  to  the  temporal^  and 
\  to  eftch  of  tlie  other  muscles. 
t Actions. — ^The  ma^sseter,  temporal  and  internal  pterygoid  muscles  lue  elevators 
\  the  lower  jaw,  and  generally  act  in  concert,  bringing  the  lower  teeth  forcibly 
>  contact  with  the  upiJer.  The  opposite  movement  of  depressing  the  jaw,  not 
beiii^  opposed  by  any  resisting  obstacle,  requireii  less  force,  and  la  effected  by 
miucIeB  of  much  smaller  rize,  the  principal  of  which  is  the  digairtric  muscle 
hezeafter  desoribed.  The  external  pterygoid  miiacle,  having  the  great  bo<ly  of  it^s 
Sbcffl  neaiiy  horiiontal,  draws  forwards  the  condyle  of  the  Jaw,  and,  when  the 
mnacleB  of  both  sidca  act  together,  the  lower  jaw  is  protruded  go  as  to  make  the 
Lower  incisor  teeth  project  beyond  the  upper ;  but  their  more  usual  mode  of 
ftction  is  alternately  on  the  two  eides,  as  in  the  grinding  movement  of  the  molar 
keeth^in  which  the  horizontal  movements  of  the  external  pterygoids  are  aswciated 
1  the  eUrating  actions  of  the  other  moBcles.  The  hinder  portion  of  the  temporal 
\  xetnctB  the  jaw,  and  is  thus  the  antagoniiit  of  the  external  pterygoid. 
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6UBCUTANE0US   MUSCIiB    OF   THB    mCCK. 

The  platysma  myoides  (fi;^.  103, 14)  k  a  pale-coloured  thin  sheet  of 
Tmiw;iilMr  fibres,  siiperficitil  to  the  deep  cervical  fascia,  and  extending 
over  th(;  front  and  side  of  the  neck  and  lower  portion  of  the  side  of  the 
face.  Its  fibres  rise  by  thin  bands  ^m  the  subcutaneous  tissue  over 
the  u])])(T  ])iii't  of  tlie  deltoici,  pectoral,  and  trapezius  muscles ;  thcnoe 
tlu^  procidcd  upwards  and  inwards  over  the  clavicle  and  the  side  of  the 
nrck,  jijradually  coiiverj^inp:  and  approaching  the  muscle  of  the  opposite 
Hide.  Tlio  fTjrcatcr  number  of  the  fibres  are  inserted  into  the  outer 
Hurface  of  the  lower  jaw  from  the  mental  prominence  to  the  attachment 
of  the  mnssetcr  ;  some  of  the  inner  fibres  mingle  with  those  of  the 
opposite  ])hity8ma  in  front  of  the  symphysis,  and  the  innermost  fibres  of 
all  cross  from  the  one  side  to  the  other  below  the  chin,  those  of  the  rigk 
m\v  iKiing  j^onerally  superficial,  and  are  attached  to  the  lower  border  of 
tho  jaw  opposite  tlie  mental  prominence ;  the  posterior  fibres  are  pro- 
longed upon  tho  side  of  the  face  as  far  as  the  angle  of  the  mouth, 
blending  with  the  depressor  anguli  oris  and  orbicularis  muscles. 

Viirutii'*. — The  muscular  fibres  of  the  platysma  sometimes  extend  npwuds  on 
the  fuco  aiul  ilownwanls  on  the  neck,  shoulder  and  breast  farther  than  usual;  ud 
they  oeeasionaUy  take  attachment  to  the  clavicle.  The  upper  jKot  of  the  muda 
ia  occasionnUy  joineil  by  a  slip  from  tho  mastoid  process,  or  from  the  lynripitri 
Utuo.  and  tlio  frequently  occurring  muscular  fasciculus  known  as  the  oetipiUlii 
minor,  springiu^  from  tho  fascia  o^-er  the  upper  end  of  the  tra]>eziQ8.  and  endiiif 
siniihtrl^'  over  the  insertion  of  the  stemo-mastoid,  is  probably  a  less  developed  fona 
of  this  aeeoi^^ry  slip  of  the  platysma.  Suppression  of  the  platjsma  on  one  or 
Ivth  sides  is  nvorxltxl  by  ^lacalister.  This  muscle  is  the  representative  in  mm 
of  a  suKnitnnevHis  jrixnip  of  museles.  the  tKinnu-uIus  curn4i/ui,  lar^^ely  developed  in 
nuvt  ui:uuni:il:^.  by  which  very  varied  movements  of  the  skin  and  some  ciqjaficisl 
iv»r:««  may  bo  otltviea.  as.  for  exp.'-:ple.  when  the  horse  c^'mmunicates  a  rapid motioii 
to  I  lie  ^k^ll  to  mv  i:«?'.i  frv^ni  i:i><v:s.  or  the  doj  shakes  off  the  water  after  srim- 
niiuir.  or  iho  hi\lj:x^V.Oir  elevarcs  i:*  si^ines. 

Nopves-— TIio  r*..*.:v#!:ia  receives  i:s  principal  motor  nerves  from  the  desce&din; 
br-',:ichv'<  o:  :''.o  ;,:c-..i'.  li::  ;'^  :hi5  ii::::cs  w::h  the  saperf.cial  cervical  nerve  it  may 
ttlsk*  kV  iv.v.u,  'i.wl  :'irci:^::  ?<^:i:e  c:  :!".o  srinLkl  cerves. 

Action  riic  v'..;:y<:::.i  i"u;>cs  :I:c  skin  of  the  brei^t  zzil  shoulder  and  draws  tte 
av. :'..'  oC  :hv'  -.'.lo •.::!•.  '.Vrv-'o*/  ■.•owr.'A-j.rt.l?  ;u:.i  ouiwanis  :  c:  tic  =!an:e  time  it  carzies 
th.>  ;\'v.  v'l  .;!'.c  v..vi  !\^r\w.r.:<.  rA/Jc::.:  :he  sn^lo  N?  :-:%--:<:  n  the  chin  and  nect 
I'u'  ".M-.v'c  :s  vu:  •■■;o  aj::.a>  in  s'.villowin^.  sni  i*  ilio  cj^od  into  phj  in 
e \ . ■ ".  v  '^i V »:  ^v.  ,1  -U  V.  ; v  r vc  r. 

rv>.'.  '.  -  V- ;  de«p  cerricad  fikscia  i\l>>:<  r'.rwinis  from  th: 
:'v:\?  \-  .\\.-  .\  :.:  :r:.\\z:.<  :j.:\<<\c'  :t.:  :!:.  >:.i^  and  tr\jziz  of  tli? 
•  \  V-  \  '.  V  •■;.•■ '  . '  .  '.'..:;>:■'.;.  v.  .;■'  .•'..:.  >.  P-;."s:  cri-:  r  *  j  ::  :  s  c:  n cii:  no  us  wiia 
,'■.'  ",'.v,v^  .  .*  .■•.•■■■;■.  v.:  .  s> :.  "./  "^^  :::■.■  2  :'_-:  :rj.7trz:u<  and  deep-.-r 
• "  ■. :  v.-  ■ ; <  .;  '.V  ■'*..>.,  .1  :  ■ :  .  \ : .  * ■  "  >  .  v :  r  :  j..;  p.-^:,-  r. .  r  : r:j.z  ^' e  •:  f  the  nrfk. 
\  ■  .  .'-  -■■.:.■■:      "■■  I:-.:  '  y  ."  ■;  :— y«::i-^  j^l  >::::: >zi^:-.:i  niosolosand 

•    ■    ,^v   '■  ;  .  ^.  ■/■  :^  :.:-::.   i:\   :::v.<cu:.::::  :.r   '1^:   ziiiscle  ;   chwo 

'-. ■■;••:>  .-   .■ .*:;   "  -.:,    -.    .r:    ::    ":  1.0. :!.■.<  :•::::— uj-j  ^i:n  cL^ 

".i^"  i  .;   .        <  >. ..   >.•■.■:.  i    ■.  ;«""".:"r>  :j.-.  xr.j.  i« 'iz-JiC  V~  ij.c  milii.* 
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be  anterior  triangle.  In  the  posterior  triangle  the  fascia  is  attached 
nferiorlj  to  the  clavicle,  and  near  that  bone  is  perforated  by  the 
ztemal  jo^nlar  vein,  which  in  the  previous  part  of  its  course  lies  ou  the 
nrfaoe  of  we  membrane.  In  the  anterior  triangle  it  is  bound  superiorly 
0  the  base  of  the  jaw  in  front,  and  farther  back  is  continued  super- 
icmllj  over  the  parotid  gland  (parotid  fascia)  to  the  zygoma,  sending 
pwards  also  a  deep  process  between  the  submaxillary  and  parotid 
^mds,  in  which  the  stylo-maxillaiy  ligament  is  developed. 

Anterioiljr  the  iascia  is  attached  to  the  hyoid  bone,  and  becoming 
kronger  as  it  descends,  it  splits,  a  little  below  the  level  of  the  thyroid 
«dy,  into  two  distinct  layers.  Of  these  the  more  superficial  and  we^er, 
onning  along  the  stemo-mastoid  muscles,  is  fixed  to  the  sternum  and 
he  interclavicular  ligament ;  whilst  the  stronger  layer,  lying  under  the 
onner,  and  closely  covering  the  stemo-hyoid  and  stemo-thyroid 
mucles,  is  attached  to  the  deeper  surface  of  that  bone.  Between  these 
ijen,  at  the  upper  border  of  the  sternum,  is  a  small  space  which 
xftends  also  a  short  distance  on  each  side  above  the  clavicle  and  behind 
he  sternal  head  of  the  stemo-mastoid.  This  space  contains  some  loose 
onnective  tissue  and  fat,  and  sometimes  a  small  lymphatic  gland,  and 
a  the  lateral  recess  the  anterior  jugular  vein  is  directea  outwards. 

Prolonged  from  the  deeper  of  these  two  layers,  a  fascia  is  found 
a  the  posterior  triangle,  investing  the  posterior  belly  of  the  omo-hyoid 
uncle,  and  binding  it  down  to  the  clavicle  and  first  rib,  where  this 
tnictnre  is  connecced  with  the  costo-coracoid  membrane.  Still  deeper 
II  the  anterior  triangle  a  process  of  the  fascia  passes  behind  the  depressor 
(uuclcs  of  the  hyoid  bone,  investing  the  thyroid  body,  and  extending 
hence  on  the  trachea  and  large  vessels  at  the  root  of  the  neck  down  to 
he  fibrous  layer  of  the  pericardium. 

Continuous  with  the  deep  processes  of  the  cervical  &scia  is  the  carotid 
Jkmth,  an  envelope  of  fascia  enclosing  the  carotid  artery  and  jugular 
rein  with  the  pneumo-gastric  nerve.  A  thin  fibrous  septum  intervenes 
xtween  the  artery  and  vein,  thus  completing  a  separate  sheath  for  each. 

Lastly,  the  jrrevertehral  fascia  is  a  layer  descending  on  the  prevertebral 
nuflcles,  and  separating  them  from  the  pharynx  and  oesophagus.  Laterally 
ioA  becomes  continuous  with,  or  forms,  the  back  of  the  carotid  sheath, 
ind  is  then  prolonged  outwards  and  downwards  over  the  scaleni  muscles, 
Jie  brachial  plexus  of  nerves  and  the  subclavian  vessels,  which  it  accom- 
panies into  the  upper  part  of  the  axilla,  thus  giving  rise  to  the  axillary 
thfath. 

Muscles. — Immediatelv  beneath  the  fascia  is  a  large  oblique  muscle, 
extending  the  whole  length  of  the  neck,  and  named  from  its  attachments 
iie  stemo-cleido-mastoid.  At  a  deeper  level  than  this  are  two  sets  of 
nnscles  situated  respectively  above  and  below  the  hyoid  bone.  The 
iinsclesof  the  upper  set  are  known  as  the  suprahyoid  muscles  orelevatoi-s 
rf  the  hyoid  bone  ;  those  of  the  lower  set  are  the  infrahyoid  muscles  or 
fepiessors  of  the  hyoid  bone. 

The  stemo-cleido-mastoid  or  stemo-mastoid  muscle  is  attached 
inferiorly  in  two  parts  to  the  anterior  surfeoe  of  the  manubrium  and  to  the 
[naer  third  of  the  clavicle  on  its  upper  aspect.  The  sternal  head  is  thick 
ind  Tonnded,  tendinous  in  front  and  fleshy  behind.  The  clavicular  portion, 
iraorated  from  the  sternal  by  a  narrow  mterval,  is  flat,  and  is  composed 
offleshj  and  tendinous  fibres.  The  two  portions  meet  and  form  a  thick 
prominent  muscle,  which,  extending  upwards  and  backwards,  is  inserted 
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.  ...vvv  'jv  short  tendinous  fibres  into  the  anterior  border  and  extenal 
..  uwc  Si  cho  nijistoid  i)roccss,  as  well  as  into  a  rough  ridge  continued  bad- 
..»i%4ji  iVvui  that,  and  by  a  thin  ajwneurosis  into  the  outer  half  or  more 
i  \  iw  su^vrior  curved  line  of  the  occipital  lK)ne.  The  sterno-masioid 
iiiLM^k*  vlividos  the  quadrilateral  space  on  the  side  of  the  neck  into  two 
;roat  trian^Hes. 

/A/i//(.'/<x.— lliis  imisclo  is  covered  for  more  than  the  middle  three-fifths  of  ite 
ixu'iit  bv  tlio  iiliit^-sma.  It  i»  also  crosse<l  bj'  the  external  jugfular  vein,  and  by  the 
iri'iit  uurioular  and  siiiKrficial  cervical  nerves.  It  rests  Iwlow  on  part  of  the  rteno* 
livoid  and  stenio-tliyroid  mui»cles,  and  crosses  the  omo-hyoid  :  in  the  middle  put 
of  the  neck  it  covers  the  cer\'ical  plexus  and  the  ;:reat  cervical  vosseli«,  and  in  the 
mUK-r  luirt.  the  spU-nius  and  diorastric  muscles.  It  is  pierced  by  the  apinal 
aj.i.'essi^ry  ner\'e. 

I'itrhtitJt, — Tills  muscle  consist*  of  two  parts,  ffirno-m/ixfoif?  and  r.ViA»- 
•Hititfouf,  which  ar«'  sometimes  describeil  as  sepurat<i  muscles.  The  clcido-ma^toid. 
I  he  smaller  of  the  two.  nin«*  upwanls  nearly  vertically  under  the  f^^-mo-mafetoid. 
and  is  instntcil  8epurat*'ly  by  a  roimde^l  tendon  into  the  tip  of  the  nuuttid 
pnxH>ss  :  this  part  is  ])ierced  by  the  spinal  accessory  nen-e.  In  many  caMi 
{^:\7  times  in  102  subjiH.»ts.  WiH)il)  a  third  factor  isaddc<l.  a  clruh-ttccijjitulh,  nhaA 
aris<»s  fnim  the  clavicle  in  front  of  or  outside  the  cleido-mastoid  and  appUcsitNU 
lo  the  hinder  Ivrdcr  of  the  stemo-ma^stoid.  l^eing  inscrtetl  in  continuation  of  thit 
aloii};  the  su^vrior  curvetl  line.  The  clavicular  origin  of  tlie  muscle  varies  greuly 
in  width,  Kuny:  s^^metimes  as  narrow  as  the  sternal,  while  in  other  instuioei  it 
extends  for  tlinv  iuclu-s  alonjr  the  bone :  in  such  cases  it  may  be  divided  into 
«i*^iwrate  >lips.  In  animals  witluvj:  a  elavicli-  the  cleido-ma.<>toid  is  con  tinned  into 
the  clavicular  pan  oi'  the  grea;  j^vzoral  muscle  or  ileltoid.  thus  f omiint;  a  cephalo- 
humenil  muscle, 

/r.i/ijfr.  ;■»'..<  ■.■.■".    .— Tliis  name  is  jrlvtu  by  Schulze  to  a  fascicular  of  freqacBt 
*>ccun\'noo  sprir.:;'.:'.::"  frv^r.  the  externa'  oooipiial  i  r*.^:ulKrance  in  connection  with 
the  upivr  iv.i  ot  :*:••  t:;;iv.:us,  and  i::>trte«.l  :-:•■»  iLc  ::i--»::;r»:-:s  of  the  st^mo- 
I  :ii.li::o:;s  nV-rvs  mr.  in  ::>  pluvrr. 
v^L'.;s.-V.k;;\ — T:i:s  L<  a  «::iall  m-i?^.'.-.'  no:  unfreijuently  met 
i  lijin  «.f  the  st* mc-=ia>:o:i.    I:  p-rl-s^??    by  a  lender 
.  r.ur  .^f  ilir  nianul-riuni.  rcks-vs  -:■".::?•  is  and  ontwanb 
-.7  cr;:.-u*..»::on.  an.i  is  :n?^r:    '.  iz.:o  tL:-  upper  surffttf 
ri>::::  cu  l-::!:  si.Us  :hv  f.  .  zi:is:l^!?  may  be  joined 

. -:^  •:  .1  TVv>:  i V  •:  i   : :  >  :•  r: - :  I r  « 1  i. ■:  rrc  ~  s  sr. j^zKy  from  the 
;>  st:  ""•.".::■.  :o  :..-.  :_.:*s:*-:-  cj-:  ;:ii:c*i  Iv  a  branch  of  thr 
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t  «de  has  been  seen  (G.  D.  T.).  The  mnscnlar  fibres  are  occasioiially  interrupted 
%  tnnsYerse  tendinous  intersection  at  the  level  of  the  intermediate  tendon  of 
•  ono-hyoid,  or  in  rare  cases  opposite  the  insertion  of  the  stemo-thyroid. 

The  stemo-thyroid,  broader  and  shorter  than  the  preceding  niuscley 
iind  which  it  lies,  arises  from  the  thoracic  surface  of  the  first  i)iece  of 
le  Btemnm,  lower  down  and  more  internally  than  the  stemo-hyoid,  and 
Biablyfrom  the  first  and  second  rib-cartilages  ;  it  ascends,  diverging  a 
kfle  from  its  fellow,  and  is  inserted  into  the  oblique  line  on  the  ala  of 
b  thyroid  cartilage. 

^  »0.-MU9CL«    OF    TBE  ^''^'  20^- 

net,  raox  bxtobe.  (A. 
t)    i 

Oithexight  side,  the  platys- 
inloM  hM  been  removed ; 
H Ai  kft  tide,  both  bellies  of 
iiiJIWfiic,  the  stylo-hyoid, 
ighfcjiiiil.  the  Btemo-hyoid 
■1  MBiKlqroid  muscles  have 
to  VBBOfed  :  a,  symphysis, 
kmift  ti  the  lo«rer  jaw  ;  c, 
M^  ol  the  hyoid  bone ;  d^ 
■■iMd  process  ;  e,  placed  on 
ttl  front  of  the  thyroid  cartil- 
9^  Marts  to  the  thyro-hyoid 
MMt ;  /,  upper  part  of  the 
liUBB ;  g,  kteral  lobe,  and 

^,  Mnui  of  the  thyroid 
mig\  shore  +,  the  front  of 
fbcmoid  cartlhge  and  the 

oioMbjnnd  muscle ;  1,  pos- 

Mr,  ud  r,  anterior  belly 

4  lUkt   di^tftric    muscle  ; 

%  laJA  mylo-hyoid  ;  3,  left 

PM  kjiad ;  i,    hyo-glossus  ; 

%  i^fo-gkMBQs  ;  5\  a  portion 

iCitneD  on  the  right  side ;  6, 

1f^^^J9A  of  the  right  side  ; 

7«itjk)-pksryngeus  of  the  left 

■'•;S,  placed  on  the  levator  scapulsa,  points  to  the  left  middle  constrictor  of  the 

l^«yBx:  9,  plac^  on  the  middle  scalenus,  points  to  the  left  inferior  constrictor ;  10, 

ri|b  fcteno-hyoid  ;  11,  ]ilaced  on  the  left  stemo-thyroid,  points  aUo  to  the  lower  part  of 

ike  right  muscle ;  12,  ])laccd  on  the  right  stemo-mastoid,  points  to  the  anterior  and 

iv^crior  bellies  of  the  right  omo-hyoid. 

SfUtbtu. — The  greater  part  of  its  anterior  snrf aco  is  concealed  by  the  sternum 
"■itiie  rtemo-hyoid  muscle,  as  well  as  by  the  stemo-raastoid.  By  its  deep  sur- 
ta  it  iMts  on  the  innominate  vein,  the  lower  part  of  the  common  carotid  artery, 
^  ttidiea,  and  the  thyroid  body.  The  inner  margin  is  contiguous  to  the  muscle 
4f  the  other  side  in  the  lower  part  of  the  neck. 

^'trlftiet, — ^The  two  stemo-thyroid  muscles  are  frequently  united  across  the 
^^^  Une  St  their  origins.  Absence  of  the  muscle  has  been  observed  (Macalister; , 
diD  doaWiig.  It  is  occasionally  partly  crossed  by  transverse  or  oblique  tendinouL 
y*  At  t^  upper  extremity  a  few  fibres  are  often  continued  into  the  thyro- 
y^  snude  or  into  the  inferior  constrictor  of  the  pharynx.  From  the  outer 
r  ailip  is  occasionally  g^ven  off  to  the  sheath  of  the  carotid  vcsFcbi,  covering 
*  ••  high  as  the  thyroid  cartilage  {costo-fascialin,  Wood). 

J**  tkyro-hjoid  mnacle  forms  a  continuation  npwards  of  the  pre- 
"~ ;  it  ariaesfrom  the  oblique  line  on  the  ala  of  the  thyroid  caitW^jg^^ 
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and  is  inserted  into  the  lower  border  of  the  body  and  great  cornu  o!  tbe 
hyoid  bone. 

JfrJat ionJt.— ThU  muscle  is  concealed  in  great  part  by  the  stemo-liyoid  snd  om> 
hyoid ;  it  rests  on  the  ala  of  the  th>Toid  cartilage,  and  on  the  thyio-hyoid  nuB' 
bnine.  Between  that  membrane  and  the  mnscley  the  sni)erior  lazyiigeal  nerreiad 
artery  are  placed  before  entering  the  larynx. 

The  omo-hyoid  is  a  long  ribbon-shaped  muscle,  consistiDg  of  tvo 
bellies  nniti^l  by  an  int€r\'ening  tendon.     It  arises  from  the  \im 
border  of  the  scapula,  near  the  suprascapular  notch,  and  occasioDa^ 
from  the  ligament  which  crosses  the  notch.    Thence  it  extends  fonnra 
and  only  slightly  upwards,  across  the  root  of  the  neck,  till  it  paan 
beneath  the  stenio-mastoid  muscle,  and  then,  curWng  rapidly,  it  asoendi 
nearly  vertically,  to  be  inserted  into  the  lower  border  of  the  body  of  tk 
hyoid  bone  immediately  outside  the  sterno-hyoid.    The  tendon  whidi 
divides  the  muscle  is  placed  beneath  the  stemo-mastoid  mn8cle,aiid 
varies  much  in  length  and  form  in  different  bodies.     The  tendon  it 
enclosed  within  the  deep  cervical  fascia,  which,  after  forming  a  soii  of 
sheath  for  it,  is  prolonged  downwards,  and  becomes  attached  to  the 
sternum  and  tbe  cartilage  of  the  first  rib  ;  and  hj  this  means,  as  also  hj 
fascn'a  investing  the  posterior  belly  and  descendmg  to  the  claviele,  the 
muscle  is  maintained  in  its  bent  position. 

Jtihithmg, — At  its  scapular  origin  the  muscle  is  covered  by  the  trapezios. in  tte 
middle  of  its  course  by  the  stcmo-mastoid  ;  the  two  bellies  appear  one  in  each  of  the 
triangles  of  the  neck,  the  anterior  crossing  the  common  carotid  artery,  the  pel* 
terior  bounding  the  small  triangle  in  whi<^  the  subclavian  artery  is  foand ;  ft 
also  lies  over  the  scaleni  muscles,  the  lower  cervical  nerves,  the  sheath  of  tfie 
common  carotid  artery  and  jugular  vein,  and  the  stemo-thyroid  and  thyio-byoid 
mu2<clcs. 

Varieties. — These  arc  verj'  frequent.  The  commonest  is  an  attachment  to  tbe 
clavicle,  which  may  be  the  ifole  origin  of  the  posterior  belly,  or  it  may  be  by  a  supers 
iiumerary  belly.  Com])lct6  doubling  of  the  muscle  has  been  observed  in  a  fev 
case:).  On  the  other  hand  entire  absence  on  both  sides  is  recorded  ;  also  absence 
of  the  anterior  U'lly,  its  place  being  taken  by  a  band  of  fascia.  The  antenr 
belly  is  sometimes  fused  with  the  sterno-hyoid. 

Nerves. — The  infrahyoid  muscles  receive  their  motor  nerves  mainly  from  the 
hyiH>glossal,  the  tli\TO-hyoid  by  a  direct  branch  from  the  trunk  of  the  nerve,  the 
rest  from  the  descending'  branch  in  combination  with  the  communlcsting 
branches  from  the  second  and  third  cervical  nerves. 
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The  digastric  umsc'le  consists  of  two  elongated  fleshy  bellies  united 
by  an  intervening  rounded  tendon.  The  posterior  belly  arises  firom  tbi' 
digastric  i\>ss;i  of  tlie  temporal  bone,  and  is  directed  down wanls,  fonrarfc 
and  inwauls,  tapt»ring  gradually,  towards  the  hvoid  bone:  the  anterior  i< 
attached  tj  a  ixnigh  "depression  on  the  lower  Iborder  of  the  lower  jaw, 
close  to  the  symphysis  menti ;  it  is  shorter  and  broader  than  the  pos- 
terior U'lly,  iiTui  is  directed  downwards,  backwards,  and  slightly  oat- 
wui\U.  The  iutcvvouiiig  tendon  is  counectetl  to  the  bo*lj  and*  great 
i\uuii  of  the  hyoid  lx)ne  by  a  broad  band  of  api>uenrotic  fibres  and  by 
the  fleshy  fibres  of  the  stylo-hyoid  muscle,  chrough  which  the  tendon 
passes. 

iZtZtfrti'^— The  posterior  belly  is  for  the  most  port  concealed  by  the  maMi 


SUPRAHYOID    MUSCLES.  293 

fnoes9,  the  stemo-mastoid  and  Bplenius  muscles,  and  the  parotid  gland ;  it 
trones  the  internal  and  external  carotid  arteries,  with  the  internal  jngnlar  vein 
«nd  accompanying  nerves.  The  anterior  beUj  is  placed  immediately  beneath  the 
ieep  cervieol  fascia,  and  rests  on  the  mylo-hyoid  muscle  ;  its  inner  border  is  con- 
oe^  by  a  dense  aponeurosis  with  its  fellow  of  the  opposite  side. 

Varictujt. — The  dig^tric  muscle  is  subject  to  many  variations.    The  posterior 
belly  has  been  seen  receiving  an  accessory  slip  from  the  styloid  process  (W^ood),  or 
atiang  entirely  from  that  jxart,  or  connected  by  a  slip  with  the  middle  or  inferior 
eoiutrictor  of  the  pharynx  (Perrin,  Cumow).   The  anterior  belly  has  been  joined  by 
ft  flip  arising  from  the  lower  jaw  in  front  of  the  angle  (Henle).  In  rare  cases  the 
miiscle  is  monogastric,  the  anterior  attachment  in  that  case  taking  place  about 
the  middle  of  the  body  of  the  lower  jaw  (McWhinnie).    The  anterior  belly  is 
Aeqnently  divided  into  two  or  more  parts,  one  or  even  two  of  which  may  cross 
thb  middle  line  and  decussate  with  similar  8lips  from  the  muscle  of  the  opposite 
side ;  or  a  slip  sometimes  passes  to  the  median  raph6  of  the  mylo-hyoid,  or  be- 
eomes  incorporated  with  its  fellow  of  the  opposite  Fide.    Its  deep  surface  is  some- 
times united  by  muscular  fibres  with  the  subjacent  uiylo-hyoid.    The  tendon  of 
the  digastric  has  been  seen  in  front  of,  or  more  rarely  behind  the  stylo-hyoid, 
instead  of  passing  through  it. 

Hie  ineMtO'hifoidQ/[acaMs^T)  is  an  occasional  mesial  slip  found  passing  from  the 
body  of  the  hyoid  bone  to  the  chin.  It  sometimes  consists  of  two  parallel  bands, 
and  Macalister  suggests  that  it  may  be  a  differentiated  portion  of  the  platysma. 

The  stylo-hyoid  is  a  slender  muscle  placed  along  the  upper  border  of 
the  posterior  belly  of  the  digastric.  It  arises  by  a  narrow  tendon  from 
the  back  of  the  styloid  process  of  the  temporal  bone  near  the  root,  and 
inclines  downwards  and  forwards,  to  be  inserted  into  the  hyoid  bone  at 
the  union  of  the  great  coma  with  the  body.  Its  fibres  are  usually 
divided  into  two  fasciculi  near  its  insertion,  for  the  transmission  of  the 
tendon  of  the  digastric  muscle. 

ReJatwM. — The  upper  part  of  the  stylo-hyoid  is  covered  by  the  parotid  gland ; 
the  lower  part  is  superficial.  The  muscle  crosses  the  external  carotid  artery. 
Tlie  lower  part  of  the  stylo-hyoid,  the  anterior  belly  of  the  digastric,  and  the 
base  of  the  lower  jaw  bound  a  triangular  space  which  contains  the  submaxillary 
gland,  and  is  known  as  the  submaxillary  triangle. 

Varieties. — The  stylo-hyoid  is  not  unfrequently  wanting,  while,  on  the  other 
hand,  doubling  of  the  muscle  has  also  been  recorded.  It  is  occasionally  placed 
on  the  inner  side  of  the  external  carotid  artery.  The  insertion  may  take  place 
partly  or  wholly  into  the  tendon  of  the  digastric ;  or  fibres  are  continued  into  the 
omo-hyoid,  thyro-hyoid,  or  mylo-hyoid  muscles.  An  additional  muscular  slip  is 
occasionally  seen  (jttylo'hyoiditis  alter — Alb.),  passing  from  the  styloid  process 
to  the  small  comu  of  the  hyoid  bone,  and  accompanying  or  replacing  the  stylo- 
hyoid ligament. 

The  mylo-hyoid  musde  ai'ises  from  the  mylo-hyoid  ridge  on  the 
inner  surface  of  the  lower  jaw,  extending  from  the  last  molar  tooth  to 
the  symphysis.  The  nearly  parallel  fibres  pass  inwards,  backwards  and 
downwaras ;  the  hinder  0!ics  are  inserted,  shortly  tendinous,  into  the 
body  of  the  hyoid  bone,  while  the  larger  number,  becoming  gradually 
shorter  as  they  are  placed  farther  forwards,  meet  at  an  angle  with  those 
of  the  opposite  muscle  and  end  in  a  median  tendinous  raph<^,  extending 
firom  the  symphysis  of  the  jaw  to  the  hyoid  bone.  Thus  the  two  muscles 
leather  form  a  floor  below  the  anterior  part  of  the  mouth  (diaphragma 
oris,  Meyer). 

Itclatitnu. — The  lower  surface  of  the  mylo-hyoid  is  in  contact  with  the  anterior 
belly  of  the  digastric,  the  submaxillary  gland,  the  facial  artery  and  its  submental 
branch,  and  the  mylo-hyoid  vessels  and  nerve.    The  muscle  covers  the  genio- 
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hjold,  gcnio-glossus,  and  parts  of  the  hyo-glossns  and  etjlo-glomiu  miuda,  tiV 
sublingual  gland  and  the  dnct  of  the  submaxillaiy  gland,  and  the  lingual  >*«>^ 
of  the  fifth  and  the  twelfth  nen-es.  The  posterior  border  alone  is  fm,  ad 
around  it  the  deep  part  of  the  submaxillary  gland  turns. 

Fig.  201.  Fig.    201. — A,    the   lower  jaw  abi»  ktod 

B05E,    FROM   BELOW,   WITH  THE  XTL>ITBI> 
HU9CLBS  ATTACHED. 

B,  THE  SAME  FROM  ABOVE  AKD  UEHnO,  flS 
THE  MTLO-HTOID  A5D  UEJIIO-HtOXD  inOB 
ATTACHED.      (A.  T.)       ^ 

a,  symphysis ;  b,  angle  of  the  lower  jiv;  c. 
body  of  the  byoid  bone ;  c/,  in  IS,  the  iohm 
dental  foramen  and  upper  end  of  iht  njfe- 
byoid  ridge ;  1,  1',  the  mylo-hyoid 
2,  2^,  the  genio-hyoid  muscles  from  abort; 
8,  the  cut  ends  of  the  attachments  of  tk 
genio-gloBsi  muscles  to  the  snjterior 
spines. 

Vtt n't' ficfi.— Tins  muscle  may  be  ii 
ably  united  with,  and  even  npon  oneflie 
in  great  part  replaced  by,  the  antenorbd^ 
of  the  digastric.  It  frequently  xeoeiTeitB 
accessory  slip  from  one  of  the  other  l^oil 
muscles,  as  the  stemo-hyoid,  <niia4iyaid, 
or  stylo-hyoid.  A  deficiency  at  the  te 
part  of  the  muscle  is  of  common  ooca^ 
rence,  the  origin  not  reaching  faztber 
forwards  than  the  canine  tooth. 

The  genio-hyoid  is  a  narrow  muscle  arisng  from  the  inlcrior of  tht 
two  mental  spines  behind  the  symphysis  of  the  jaw,  and  insert<Ml  into  the 
anterior  surface  of  the  body  of  the  byoid  bone. 

JlclutUnm, — It  is  in  contact  above  with  ^^e  lower  border  of  the  g^enio-gkaai 
muscle,  below  with  the  mylo-hyoid.  and  with  its  fellow  in  the  middle  line. 

Nerves. — The  elevator  muscles  of  the  hyoid  lx)ne  receive  their  motor  nerresfrom 
various  sources,  viz.,  the  anterior  belly  of  the  digastric  and  the  mylo-hyoid  from  the 
mylo-hyoid  branch  of  the  inferior  maxillary  division  of  the  fifth  nerve,  the  poite- 
rior  belly  of  the  digastric  and  the  stylo-hyoid  from  the  facial  ner>-e  near  the  place  of 
its  exit  from  the  stylo-mastoid  foramen,  and  the  genio-hj'oid  from  the  hypoglotid. 

Actions  of  the  Muscles  of  the  Front  of  the  Neck. — ^The  two  tttermo^wmt^M 
muscles  acting  together  bend  forwards  the  head  and  neck  towards  the  stenniB- 
If  one  muscle  act  alone,  the  head,  while  it  is  slightly  flexed,  is  inclined  latenQy 
towards  the  side  on  whicli  the  muscle  contracts  and  rotated  to  the  opposite  ride. 
This  is  the  attitude  in  wr>'  neck  which  is  duo  to  the  simsmodic  or  organic  OOB- 
troction  of  one  stemo-mastoid.  Taking  their  fixed  point  at  the  hciid.  they  CK 
elevate  the  upper  part  of  the  thorax  in  forced  inspiration. 

While  the  ahrno-htio'td  and  omo-hyold  muscles  act  simply  as  depresM>rs  of  thf 
hyoid  bone,  the  fitcriw-fJn/rouI  muscle,  being  a  direct  depressor  of  the  thyroid 
cartilage,  can  also  draw  douTi  the  hyoid  bone  when  it  acts  in  conjunction  with  the 
thyro-Jn/oiflj  the  latter  muscle  elevating  -the  larynx  when  the  hyoid  bone  is  fixed. 
When,  in  the  act  of  swallowing,  the  hyoid  bone  and  thyroid  cartilage  havepaaMd 
suddenly  upwards,  their  original  position  is  restored  by  the  action  of  the  infri- 
hyoid  muscles.  In  the  utterance  of  low  notes  the  larynx  and  hyoid  bone  deBceod 
below  the  natural  level,  in  the  direction  of  the  sternal  muscles :  while  in  Uk 
utterance  of  high  notes  there  is  little  elevation  of  the  hyoid  bone,  but  the  laiTBS 
is  raised  by  the  action  of  the  thyro-hyoid  muscles.  During  deglutition  the  thyro- 
hyoid muscles,  by  drawing  the  thyroid  cartilage  up  under  the  hyoid  bone,  are  *h£ 
principal  agents   in   producing  the  descent  of  the  epiglottis  on  the  superior 
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yt  the  luynx.  The  infrahyoid  muscles  also  act  with  the  stemo-mostoid 
inspiration. 

fottrie,  mylo-hyoid  and  genio-hyoid  muscles  are  either  eleyators  of  the 
le,  or  depressors  of  the  lower  jaw,  according  as  one  or  other  of  these 
fixed  by  the  antagonistic  muscles.  The  stylohyoid  acts  only  on  the 
le.  The  mylo^hjoid  and  genio-hyoid  acting  alone  draw  the  hyoid  bone 
as  well  as  upwards,  while  the  stylo-hyoid  (aided  by  the  middle  con- 
f  the  phaiynx)  moves  it  backwards  and  upwards.  The  attachment  of 
itrio  to  the  hyoid  bone,  howeyer,  is  not  close  enough  to  allow  of  the 
ent  action  of  the  anterior  and  posterior  bellies,  and  this  muscle  there- 
n  the  jaw  is  fixed,  elevates  directly  the  hyoid  bone,  as  do  also  the  other 
>f  this  group  acting  in  combination.  The  mylo-hyoid  farther  raises  the 
the  mouth  and  presses  the  tongue  against  the  hard  palate,  thus  forcing 
B  the  food  in  the  first  stage  of  deglutition. 

MUBOUBB   OF   THX   TONGXTX. 

on^e  is  a  mnscular  organ  attached  posteriorly  to  the  hyoid 
d  inferiorly  to  the  lower  jaw.  It  is  composed  partly  of  fibres 
to  itself— the  intrinsic  muscles,  which  will  be  noticed  vdth  the 
natomy  of  the  tongue  in  Vol.  11. ;  and  partly  of  muscles  arising 
ghbouring  parts— the  extrinsic  muscles  about  to  be  described. 
imdo-gloMU  or  genio-hyo-glosras  muscle  is  £&n-shaped,  and 
1  vertically  in  contact  with  its  fellow  in  the  mesial  plane.  It 
f  a  short  tendon  from  the  superior  mental  spine  behind  the 

— ^Muscles   of   the  Pig.  202. 

FBARTHX,    ^.,    OF 

PT  SIDI.     (A.  T.)    I 


v.,^ 


nal  pteiygoid  plate  ; 

process;  c,  section 
nphysis  of  l^e  lower 
body  of  the  hyoid 
diyroid  cartilage ;  /, 
iitilsge ;  between  d 
e  thyro-hjoid  mem- 
!  ligament ;  g,  isth- 
le  thjToid  body ;  J . 
u  muscle;  2,  stylo- 
stjlo-phaiyngeos ;  4, 
f  the  mylo-hyoid  ;  6, 
d  ;  6,  genio-glossus ; 
BUS  ;  8,  lingualis  in- 
part  of  the  Buperior 

of  the  pharynx ; 
part  of  the  middle 
;  11,  inferior  con- 
{%  upper  x)art  of  the 
;    13,    crico- thyroid 


is   of   the  jaw  : 

is  its   fibres  di- 

)  be  inserted,  the 

for  the  most  part, 

X)dy  of  the  hyoid 

1  a  few  into  the 

he  pharynx ;  the 

into  the  tip  of  the  tougue ;  and  the  intermediate  fibres  into  the 

igth  of  the  tongue  spr^ing  outwards  in  its  substance. 
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VdalUmf. — Ita  external  surface  is  in  contact  with  the  inferior  lingual  li;o- 
glossuH  and  stjlo-glossus  mnscles,  the  subling^ial  gland  and  the  xanineTeMk, 
and  its  lower  border  with  the  genio-hyoid  muscle.  The  terminal  portion  otiki 
hypoxic ''sal  nerve  enters  its  posterior  part. 

Varictin'.-  Occasional  slips  of  this  muscle  have  been  noticed  passing  ts  tts 
epigluttii*,  or  to  the  stylo-hyoid  ligament,  or  more  frequently  to  the  small  ( 
of  the  hyoid  bone.    It  has  also  been  found  united  with  the  genio-hyoid 

Tbc  hyo-glo88ti8  is  a  flat  quadrnte  muscle,  arising  from  the  wMe 
length  of  the  great  cornu  and  from  the  lateral  part  of  the  body  of  the 
hyoid  bone  ;  it  passes  upwards  to  the  posterior  half  of  the  tongue  doKto 
its  lateral  border,  whence  the  fibres  spread  forwards  and  inwaids  OTortk 
dorsum,  joining  those  of  the  stylo-glossus  muscle. 

li flat  ions. — Tlie  hyo-glossus  is  concealed  by  the  digastric,  stylo-hyoid  and  mjb- 
hyoid  muscles,  except  at  its  posterior  inferior  angle :  the  deep  part  of  the 
submaxillary  gland  rests  on  its  surface,  and  it  is  crossed  from  below  npwardi  bf 
the  hypoglossal  nerve,  the  Wliartonian  duct,  and  the  lingual  nerve.  It  anoi 
the  hinder  part  of  the  gcnio-glossus  and  the  origin  of  the  middle  constrictor  of  the 
pharynx,  togctlier  with  the  lingual  arteiy  and  glosso-pharyngeal  nerve. 

Varivtiett, — The  origin  of  the  muscle  is  sometimes  pierced  by  the  lingual  nteiy. 
The  trUiceo-fflojtjtim  (Bochdalek)  is  a  small  muscle  which  arises  from  thecaitiligo- 
triticea  in  the  thyro-hyoid  ligament,  and  passes  upwards  and  f orwazda,  lying  oa 
the  inner  side  of  the  lingual  artery,  to  enter  the  tongue  with  the  posterior  put 
of  the  hyo-glossus. 

The  chondro-glossus  is  a  small  flattened  muscular  slip,  eometinMi 
descrilxid  as  a  part  of  the  preceding  muscle,  from  which  it  is  sepontodf 
however,  by  the  pharyngeal  fibres  of  the  gcnio-glossus.  It  arises  m>m  the 
inner  side  of  the  base  of  the  small  cornu  and  from  part  of  the  body  of  the 
hyoid  bone,  and  its  fibres  are  directed  upwards  and  forwards,  spreadiDg 
somewhat,  to  end  on  the  dorsum  of  the  tongue  by  side  of  the  middleline. 
It  is  sometimes  wanting. 

The  stylo-glossns,  the  shortt'st  of  the  three  muscles  which  sprin*? 
from  the  styloid  process,  arises  from  the  front  of  that  process  near  its 
IK>int,  and  from  tlie  stylo-maxillary  ligament,  to  which  in  some  cases  the 
greater  number  of  its  fibres  are  attached  :  passing  forwards  and  sUghtlr 
downwards  and  inwaixls,  it  is  inserted  along  the  side  and  under  part  of 
the  tongue  as  far  as  the  tip,  its  fibres  decussating,  and  becoming  blended 
with  those  of  the  hyo-glossus  and  i^alato-glossus  muscles. 

Jiiltitiou.t. — This  muscle  lies  deeply  beneath  the  parotid  gland  and  angle  of  U:* 
jaw.  and  is  crossed  by  the  lingual  nerve. 

Va  rut  its. — The  Jiit^Io-f/hntsus  (Wood)  is  a  smaU  accessory  slip,  which  osoally 
comes  from  the  angle  of  the  lower  jaw.  but  ha«»  also  been  seen  coming  from  tlu: 
stylo-iiiaxillary  li^aiuent.  OccasionaUy  the  whole  muscle  arises  from  one  of  the* 
]ioiuts.  A  vtr)-  rare  orig^in  has  been  noted  by  G ruber  from  the  external  anditoiT 
meatus.  Albinus  and  Kohmer  have  notod  entire  absence  of  the  muscle,  and  varioci 
anatolui^ts  have  sct^u  it  double. 

Nerves.  — 'Hie  iiiusclos  of  this  group  are  all  supflied  with  branches  from  the 
h^'IH)glossal  or  twelfth  cranial  nerve. 

Actions. — Tht'  f/i  nio-fflvsjtus  muscle  has  a  complioaLed  action,  the  h'nderpart 
pn>truding,  and  the  fore  part  rctructing  the  tongue,  while  the  midtlle  ptfC 
or  nearly  the  whole  muz^cle.  acts  as  a  depressor.  The  jf'y/o-^/<j**wjr  drawi  the 
tongue  backwanl:*.  and  elevates  its  kise.  It  thus  comes  into  play  in  ceglutitioB. 
The  musJcle  of  one  s>ide  acting  alone  gives  a  lateral  direcLi'.»u  to  the  fore  part  of 
the  tongue.  The  hi,o-'jLi.t,<ut  and  choudnMjlt}S9us  retract  and  depress  the  tosfrne. 
The  g^-nio-gU^vNus  and  stylo-gkswus  acting  together  ten  ;  to  make  the  donomof 
the  tonij:ue  v*^ucuve,  while  the  hyo-flossus  produces  a  c«  iivcxity. 
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MUBGIiXB   OF    THX   PHABYlfX. 

The  pharynx,  the  dilated  upper  part  of  the  alimentary  tube  extendin^r 
fiom  the  base  of  the  skull  to  the  oesophagus,  presents  at  the  sides  and 
bick  a  continuous  wall,  in  great  part  formed  and  supported  by  distinct 
mofldes  resting  posteriorly  against  the  vertebral  column,  while  in  front  it 
is  open  towards  the  nasal  cavity,  the  mouth,  and  the  larynx. 

The  muscles  entering  into  the  construction  of  the  wall  of  the  pharynx 

are  disposed  in  two  layers,  viz.,  an  outer  layer  in  which  the  fibres  have  a 

generally  transverse  du'ection,  and  an  inner  one  composed  of  longitudinal 

fibres.    The  outer  layer  includes  three  muscles  named  constrictors,  all  of 

which  spring  in  front  from  bones  or  cartilages,  and  terminate  behind, 

where  they  are  much  expanded  and  overlap  one  another  from  below  np- 

wudsy  by  joining  their  fellows  in  the  middle  line,  forming  in  the  upper 

part  a  mesial  tendinous  raph6.    The  inner  layer  comprises  the  elevator 

muscles  of  the  pharynx,  two  in  number,  viz.,  the  stylo-pharyngeus  and 

the  palato-phaiyngeus,  the  latter  of  which  will  be  described  together 

with  the  muscles  of  the  soft  palate. 

The  InfiBrior  constrictor  muscle,  the  broadest  and  thickest  of  the 
three,  arises  by  a  series  of  slips  from  the  side  of  the  cricoid  cartilage  at 


Fig.  203. 


Pi^  203. — DxiP  xuscLss  of  the 
CKSSK,  PHARTirx,  &c.  (modified 
from  Cloqnet).     (A.  T.)     i 

The  phjuynx  bas  been  distended 
bj  stiiffiiig.  a,  external  pterygoid 
piste  ;  6,  styloid  process  with  short 
poitioiis  of  the  three  styloid  mns- 
^km  attached  ;  e,  body  of  the  lower 
jav,  which  has  been  divided  at 
the  plJoe  where  the  pterygo- maxil- 
lary ligament  +  is  attached ;  d, 
body  of  the  hyoid  bone  ;  e,  thyroid 
eartilace  ;  /,  cricoid  cartilage  ;  ff, 
tracrhfia ;  1,  onter  part  of  the  or- 
faidilaziB  oris  muscle;  2,  buccina- 
tor ;  S,  superior  constrictor  of  the 

phuynx  ;   4,   middle  constrictor  ; 

5,     inferior    constrictor ;    6,   ceso- 

phagas ;  7,  points  by  three  lines  to 

the  lower  parts  of  the  stylo-glossus, 

stylo-hyoid,  and   stylo-pharyngeus 

mnaclea  respectively ;  8,  mylo- 
hyoid ;  9,  hyo-glossns,  of  which  a 

smaU  part  is  removed  posteriorly  to 

show  the  attachment  of  the  middle 

constrictor;  10,  thyro-hyoid. 

its  lower  and  posterior  part, 
and  from  the  inferior  comu, 
the  obliqae  line  and  upper 
border  of  the  thyroid  carti- 
lage ;  some  fibres  are  also 
usually    continaed    into   it 

from  the  stcrno-thyroid  and  crico-thyroid  muscles.  It  curves  backwards 
and  inwards,  and  unites  with  its  fellow  in  the  middle  line  at  the  back 
of  the  pharynx.  The  direction  of  the  inferior  fibres  is  horizontal ;  the 
rest  aaeend  with  increasing  degrees  of  obliquity,  and  the  highest  fibres 
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temiinato  on  the  raphe  a])out  an  inch  below  the  basilar  process.   Frai . 
its  lower  border  a  few  fibres  turn  downwards  into  the  longitudinal  fibra 
of  the  oesophagus. 


Hi'Jations. — ^This  muscle  is  in  contact  posteriorly  with  the  oervical ' 
and  the  prevertebral  musicles  ;  laterally  Tvith  the  thyroid  body,  the  carotid  axtarii 
and  the  stemo-th^Toid  muscle.  It  covers  the  middle  constrictor,  the  stylo-pluiii* 
gens,  the  palato-phar^'ugeus  and  the  mnoons  membrane  of  the  phaiynz.  Hi 
superior  laryngeal  nerve  and  vessels  pass  inwards  to  the  larynx  above  iti  iqa 
bonier,  and  the  inferior  ascend  beneath  its  lower  border. 

The  middle  constrictor  muscle  arises  from  the  large  and  i 
comua  of  the  hyoid  bone,  and  from  the  stylo-hyoid  ligament :  its  film* 
diverging  greatly,  pass  back  to  the  middle  line  of  the  phaiynx  bdnod, 
the  lowest  fibres  indinin^  downwards  beneath  the  inferior  constrictor, 
the  highest  ascending  and  overlapping  the  superior  constrictor,  and  the 
intermediate  fibres  running  transversely. 

llelat'ioHit. — ^This  muscle  is  separated  from  the  8nx>erior  constrictor  bj  the  i^ 
phar3mgeus  muscle,  while  between  its  origin  and  that  of  the  inferior  conflbioh 
the  superior  lar^-ngeal  nerve  and  vessels  pierce  the  thyro-hyoid  membrane. 

Fig.  204.  Fig.    204.— Vnw 

THK       MUaCLB    Of 

THB  FHAam,  tot 
FBOM  BiHxn(tlkr 
Bouigeiy).    \ 

The  back  pot  i! 
the  sknll,  tbe  jm- 
tebral  ctdiuBB  aid 
back  parts  of  tlie  lib 
are  removed,  a,  eit 
surface  of  tbe  tiuihr 
process;  6, 
r,  first  rib ;  d, 
of  the  lower  jaw;  c 
IMMterior  extremitj  of 
the  great  oomn  of  tk 
hyoid  bone ;  /,  pot- 
teriur  surface  of  tkc 
manubrium;  1,  WKft- 
rior  ooDstrictor  sniek 
of  the  pharynx ;  abom 
it  the  fibrous  bkb- 
brane  which  doKi  the 
pharynx ;  2,  middk 
constrictor ;  2",  a  doi- 
ted line,  indicating 
the  direction  of  tbc 
lower  part  of  the  mai- 
cle ;  a,  the  inferior 
constrictor ;  4,  (eso- 
phagus ;  5,  intenal 
pterygoid ;  6,  stylo- 
glossus ;  7,  posterior 
belly  of  the  diga.<trie; 
8,  a  i>ortion  of  the 
stylo-hyoid    surnmnd- 

ing  the  tendon  of  the  iHjjastric  ;  9,  irtcmo-mastoiii ;  10,  anterior  belly  of  the  omo-hytikl; 

11,  stcmo-tliyroid  musrle  (represented  somewhat  too  broad). 

Vtiritff/ft. — The  middle  constrictor  has  been  seen  to  receive  fibres  from  the 
IxKly  of  the  hyoid  bone,  from  the  tongue,  and  from  the  hinder  i)art  of  the  mylo- 
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«id  ridg^  of  the  lower  jaw.    A  slip  from  the  lateral  thyro-hyoid  ligament 
ffmdetmo'jfhorynffn/Af  Doaglas)  is  of  freqaent  occurrence. 

The  raperior  constrictor  arises  by  fibres  attached  in  series  from 
ikw  upwards,  to  the  side  of  the  tongue,  to  the  mucous  membrane  of 
|i  mouth,  to  the  extremity  of  the  mylo-hyoid  ridge  of  the  jaw,  to  the 
Ipqrgo-maxillary  L'gament,  and  to  the  hamular  process  and  lower  third 
K  KK  of  the  posterior  border  of  the  internal  pterygoid  plate.  The 
pm  curve  backwards,  and  are  mostly  blended  with  those  or  the  corre- 
psnding  muscle  along  the  middle  line,  a  few  ending  posteriorly  in  the 
rosis  which  fixes  the  pharynx  to  the  base  of  the  skull.  The  upper 
curves  round  the  levator  palati  and  the  Eustachian  tube ;  and 

n  intervening  between  this  concave  margin  of  the  constrictor 
ase  of  the  skull  is  closed  by  fibrous  membrane. 

JkUtioMs, — In  contact  with  the  outer  surface  of  this  muscle  are  the  internal 
artery,  the  vagus  and  sympathetic  nerves,  the  middle  constrictor,  which 
B  a  considerable  portion,  and  the  stylo-pharyngeus,  which  descends  to 
pharynx  between  the  two  constrictors.  It  conceals  the  palato-pharyngeus  and 
Hi  taDsQ,  and  is  lined  by  mucous  membrane.  It  is  united  to  the  buccinator 
awele  anteriorly  by  the  pterygo-maxiUaiy  ligament. 

The  constrictor  muscles  are  invested  on  their  outer  surface  by  a  layer 
<f  denae  connective  tissue,  which  is  but  loosely  attached  to  the  adjacent 
"pmrtebial  fascia.  This  layer  is  stronger  above  than  below,  and  is 
lldoiiged  forwards  over  the  lateral  part  of  the  superior  constrictor  to 
Ibe  pfcerygo-maxillary  ligament,  where  it  becomes  continuous  with  the 
MoioraDe  covering  the  buccinator  muscle,  whence  the  whole  structure 
blamed  the  hucco-phctri/ngeal fascia. 

The  ttylo-pliaxTixgeiis,  larger  and  longer  than  the  other  styloid 
■BKles,  arises  from  the  inner  surface  of  the  styloid  process  near  the 
not,  and  proceeding  downwards  and  inwards  to  the  side  of  the  pharynx, 
|l«»  nnaer  cover  of  the  middle  constrictor  muscle,  where  it  gradually 
cipyidB,and  being  joined  by  the  palato-pharyngeus,  ends  on  the  suprior 
w  porterior  boiSere  of  the  thyroid  cartilage,  and  in  the  lateral  wall 
rfftcphar}'nx. 

Mi^'ojM.— The  external  surface  of  this  muscle  in,  in  the  upper  part  of  its 
^■tet,  in  contact  with  the  styloid  process,  and  the  external  carotid  artery ;  in 
^lwr«r,  with  the  middle  and  inferior  constrictors  of  the  pharynx.  Internally 
^  wto  on  the  internal  carotid  artery  and  superior  constrictor  ;  and  lower  down 
CAtheniQcous  membrane  of  the  pharynx.  The  glosso-pharyngeal  nerve  crosses 
•W  the  muscle  in  turning  forwards  to  the  tongue. 

nwvfiVj.— Splitting  or  doubling  of  the  stylo-pharyngeus  is  often  met  with  ; 
•^Wboo  into  three  parts  has  also  been  observed. 

^^ernumerary  elevator  muscles  of  the  pharynx  arc  not  unfrequently  present. 
•**■!  from  a  neighbouring  part  of  the  base  of  the  skuU,  and  inserted  variably 
■••oBe  or  other  of  the  constrictors,  or  passing  between  those  muscles  to  the 
■■*•  layer  of  the  pharj-nx.  Their  most  frequent  origin  is  from  the  under 
^^te  of  the  petrous  bone  in  front  of  the  carotid  canal  or  from  the  vaginal 
JJJ*»of  the  temporal  bone  (jfctro-jtharyngeui)^  but  they  also  occur  arising  from 
*•  ^beof  the  sphenoid  (.fphtno-pharyngeus),  from  the  hamular  process  {pterygo- 
'*"IV«*  externv»)y  or  farther  back,  from  the  basilar  process  {pccijnto'pfiaryn' 
J^Xorveiy  rarely  from  the  mastoid  process  {pharyngo-mnxtiyidvug).  I  Belonging 
*^*f  •"**  RTOup  is  the  azygoM  pharyngu,  a  small  median  slip  sometimes  present. 
*™^  from  the  pharyngeal  tubercle  of  the  occipital  bone,  and  descending  to  tho 
*^  « the  posterior  wall  of  the  pharynx.  ^ 

••'▼••.— The  constrictor  muscles  are  supplied  by  the  pharyngeal  plexus,  the 
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inferior  also  by  the  external  laryngeal  nerve, 
branch  from  the  glosso-phai-joigeal  nen'e. 


The  etylo-phaiyiigeiu  reoeif«ft  ! 


MUBCIiSS   OF   THS    SOFT   PAIiATS. 

The  soft  palcit<}  (veluin  jx^ndulum  palati)  is  a  moveable  curtain,  cm- 
tinued  backwards  fmin  the  hard  palate.  It  presents  post^rioriy  a  ftee 
pendulous  margin,  prolonged  in  the  middle  into  a  conical  proonB,  tk 
uvula,  and  at  each  side  into  a  prominent  curved  fold,  the  posterior  fiBr 
of  tJic  fimceSy  which  runs  downwards  and  backwards  on  the  side  waD  rf 
the  pharynx,  while  from  the  base  of  the  u\'ula  and  the  inider  entfitt 
of  the  soft  palate  another  fold,  the  anterior  villar  of  the  fauces^  deaoeodi 
to  the  tongue  ;  between  the  two  on  each  siae  is  lodged  the  tonsiL  TV 
constricted  passage  between  the  anterior  pilkrs,  leading  from  the  xdoqA 

Fig  20o.  Fig^  205.— Diagrammatic  view  or  m 

MUSCLES    OP    THB    SOFT    PALATI,  kC, 
FROM   BEHIXI).       (A.  T.)      } 

The  poBterior  wiill  of  the  phaiyultt 
been  divided  by  a  vertical  inciaoo  in  tk 
middle  line,  and  the  cut  edges  dmvn  ti 
tiie  side  so  as  to  expose  the  nassl,  bsanl 
and  laryngeal  openings  ;  a,  is  above  tk 
cut  surface  of  the  basilar  proooB,  »4 
lielow  tliat  are  the  posterior  asm:!, 
cartilage  of  the  right  EnstachiaR  tiW; 
r,  hack  of  the  ramus  of  the  Iow«r  jwr; 
dt  posterior  border  of  the  thjzoid  CMtil- 
jjge ;  e,  upper  part  of  the  cricoid  artfl- 
«g« ;  /,  base  of  the  tongue  above  the 
epiglottis  ;  //,  lower  end  of  the  phsiru 
leading  into  the  gullet ;  1,  superior  mo- 
strictor  of  the  pharj-nx  seen  from  witkia; 
2,  iKilato-pharjngciis  ;  2*,  the  lower  part 
of  the  same  muscle,  on  the  ri^t  ok : 
'i,  placed  on  tiie  internal  pterygoid  !■«>• 
cle,  points  to  the  levator  paUti ;  4^  tbe 
right  circumflexus  jialati  muscle  vindinj 
round  the  hamular  process ;  5,  the  txjp» 
uvulw;  above  <-,  the  arytenoid,  ud 
below  it  on  each  side  the  posterior  cricw- 
^     ■  arytenoid  muscle. 

to  the  pharvnx.  is  called  the  kfhmus  of  fh/>  faucfs.  The  soft  palate  is 
acted  on  by  five  pairs  ofelongated  muscles,  two  suiK-rior.  one  intemediato, 
and  two  nifenor.  <«^"i«««k  , 

The   palato-glossus    muscle,    or    constrictor   uthmi   fikndnL 

occupies  the  anterior  pillar  of  the  fauces.  Superiorly  it  is  placed  below 
all  the  other  muscles  of  the  palate,  and  its  fibrt;s  are  continuous  with 
those  of  Its  fellow  of  the  opposite  side  ;  inferiorly  it  enters  the  side  of 
the  tongue,  where  it  becomes  continuous  with  the  transverse  fibres  of 
that  or<i;an  (Henlc). 

Behind  and  continuon«  with  the  fibres  of  the  palato-glossus  ar«  some  thin 
Immlles  of  muscular  fibres  which  ascend  from  the  side  of  l^e  tongue  a^  ta* 
o>er^the  outer  .urftwe  of  the  tondl.     They  were  named  «.«y^«fo^fo«„  ^ 
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The  palato-pliaryixgeiui  arises  in  the  soft  palate  in  two  layers  which 
anbrace  the  levator  palati  and  azygos  uvulae  muscles.  The  superficial 
IT  npper  layer  consists  of  scattered  fibres  which  join  those  of  the 
^^>06ite  muscle  in  the  middle  line  ;  the  deep  or  lower  layer  is  much 
tronger^and  partly  meets  its  fellow,  partly  takes  origin  from  the  hinder 
Darg^n  of  the  hara  palate  and  the  aponeurosis  of  the  velum.  At  the 
inter  border  of  the  soft  palate  the  muscle  also  receives  one  or  two  slender 
nndles  which  descend  from  the  lower  and  fore  part  of  the  cartilage  of 
he  Eustachian  tube  {salpingo-pharyngenSy  Santorini).  It  then  passes 
lownwards  and  backwards  in  the  posterior  pillar  of  the  fauces,  becomes 
lonsiderably  expanded,  and  is  inserted,  its  fibres  minghng  with  those  of 
he  rtylo-pharyngeus,  into  the  upper  and  hinder  borders  of  the  thyroid 
wtilage,  and  into  the  fibrous  layer  of  the  lower  part  of  the  pharynx, 
reaching  as  far  as,  or  tx^n  crossing,  the  middle  line  behind. 

The  a^gos  nvnlas  muscle  (Morgagni),  so  called  from  having  been 
opposed  to  be  a  single  muscle,  consiiits  of  two  slips,  which  arise,  one  on 
isch  side  of  the  middle  line,  from  the  tendinous  structure  of  the  sofb  palate, 
Knnetimes  also  from  the  posterior  nasal  spine,  and  descend  into  the 
lYola.  The  two  slips  are  separated  by  a  slight  interval  above,  and 
mite  as  they  descend. 

The  levator  palati  muscle  arises  by  a  narrow  tendon  from  the  under 
nrface  of  the  petrous  portion  of  the  temporal  bone,  in  front  of  the  orifice 
rf  the  carotid  canal,  and  from  the  lower  margin  of  the  cartilage  of  the 
Bnatachian  tube.  The  fibres  form  a  rounded  muscle  which  passes 
lownwards  and  forwards  into  the  pharynx,  crossing  the  upper  border  of 
*hB  superior  constrictor.  Becoming  flattened  as  it  approaches  the 
middle  line,  its  fore  part  is  inserted  into  the  aponeurosis  of  the  palate, 
irliile  the  larger  posterior  portion  meets  the  muscle  of  the  other  side  under 
cover  of  the  azygos  uvula?. 

The  circiunflexiis  or  tensor  palati  arises  from  the  navicular  fossa 
it  the  root  of  the  internal  pterygoid  plate,  from  the  spine  of  the 
xphenoid,  and  from  the  outer  side  of  the  Eustachian  tube.  Its  flattened 
belly  descends  perpendicularly,  on  the  mesial  side  of  the  internal  pterygoid 
muscle,  and  ends  m  a  tendon  which,  turning  round  the  hamular  process, 
nrherc  a  synovial  bursa  smooths  its  passage,  extends  horizontally  inwards, 
and  is  inserted  into  a  transverse  ridge  on  the  under  surface  of  the  palate 
bone,  and  into  the  aponeurosis  of  the  soft  palate. 

Verres. — The  mnscles  of  this  gronp  receive  their  nerves  from  varions  eources 
■ome  of  which  are  not  yet  snlficicntlj  determined.  The  tensor  palati  receives  a 
bnanch  from  the  otic  ganglion  of  the  fifth  nerve,  the  leititor  palati  and  azygos 
uniljB  from  the  facial  through  the  petrosal  branch  of  the  Vidian,  and  the  palato- 
^UjmoB  and  i)aIato-pharyngcxi8  are  probably  supplied  through  the  pharyngeal  plexus. 

Actions  of  the  Muscles  of  the  Pharynx  and  Soft  Palate. — In  considering 
tiie  mode  of  action  of  the  constrictor  mnscles  it  is  to  be  observed  that  their  so- 
dUled  insertion  takes  place  into  a  part  which,  owing  to  its  connections,  cannot 
be  moved  forwards,  and  that  the  constriction  of  the  phaiynx  takes  place  there- 
foce  mainly  by  movement  backwards  of  its  anterior  wall,  the  cavity  being  thus 
oooTcrted  into  a  transverse  slit.  The  hyoid  bone  and  larynx  are  at  the  same  time 
CKiied  somewhat  upwards  as  well  as  backwards,  in  consequence  of  the  oblique 
direction  of  the  larger  number  of  tlic  fibres  of  the  middle  and  lower  constrictors. 
The  npper  part  of  the  supcnor  constrictor  differs  from  the  rest  in  the  circumstance 
tlist,  being  placed  above  the  level  of  the  palate,  it  cannot  act  directly  on  the  food, 
and  also  that  its  fibres  are  attached  at  both  ends  to  parts  which  are  immoveable. 
The  effect  of  its  contraction  is  consequently  to  flatten  the  side- walls  of  this  pait 
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of  the  pharynx,  and  thus  to  assist  in  approximating  the  posterior  pOlin 
fauces.  The  stylo-pharyngcm  is  the  principal  elevator  of  the  phaxyn 
larynx.  The  jmlatO'ffJojtxi^  besides  depressing  the  soft  palate  and  eleTttu 
tongue,  also  bring  together  the  anterior  pillars  of  the  fauces,  and  thus  t 
the  mouth-cavity  from  the  pharynx.  The  paMo-pharynffei  similarly  « 
the  soft  palate  and  raise  the  pharynx,  but  their  principal  action  is  to  bring  t( 
the  posterior  pillars  of  the  fauces,  thus  separating  the  nasal  and  buocal  p 
of  the  pharynx.  The  azygos  uwl(e  raises  and  shortens  the  uvula.  The  ac 
the  levator  jmlati  is  expressed  bj'its  name,  while  the  tcn^ior  not  only  tighti 
supports  the  soft  palate  against  pressure  from  below,  and  against  ibe  tnc 
the  depressor  muscles,  but  is  also,  in  the  opinion  of  most  anatomists,  tiM 
by  which  the  Eustachian  tube  is  opened  during  deglutition.  It  is  prope 
ever,  to  remark  that  a  different  view  is  taken  by  Cleland,  who  hold*— 
this  he,  to  some  extent,  agrees  with  Luschka — that  the  tube  is  closed 
deglutition  by  the  thickening  which  accompanies  the  contraction  Of  the 
palati,  pressing  up  the  membranous  floor  of  the  canal  against  the  upper  an 
wall,  so  as  completely  to  obliterate  the  opening  (Joum.  Anat.,  iiL  97). 

The  muscles  of  the  pharynx  and  soft  palate  are  so  arranged  as  to  acconq 
conjunction  with  those  of  the  tongue  and  hyoid  bone,  the  action  of  deghti 
that  is  to  say,  the  propubion  of  food  into  the  oesophagus  without  any 
being  permitted  to  pass  into  the  nasal  cavity  or  larynx.  The  first  stage 
operation  is  effected  by  the  mylo-hyoid,  stylo-glossus  and  palato-gloesns  i 
which  press  the  tongue  against  the  palate,  and  so  force  the  food  \m 
through  the  isthmus  of  the  fauces,  the  hyoid  bone  being  at  the  same  tim 
by  its  proper  elevators.  The  larynx  is  then  canied  upwards  under  the  hyi 
by  the  thyro-hyoid  and  stylo-pharyngcus  muscles,  and  the  root  of  tlie 
being  drawn  backwards  by  the  stylo-glossi,  the  epiglottis  is  pressed  dot 
over  the  superior  aperture  of  the  lajyux,  which  is  thus  protected.  Simnlti 
the  soft  palate  is  raised  and  fixed  by  its  superior  muscles,  and  the  palato-pl 
bring  tog-ether  the  posterior  pillars  of  the  fauces,  which  nearly  touch  one 
(the  uvula  lying  in  the  small  interval  between  them)  and  prevent  the  pa 
the  food  towards  the  upper  part  of  the  pharj-nx  or  the  posterior  nares,  wl 
form  an  inclined  surface  for  its  guidance  into  the  lower  part  of  the  i 
The  food  being  thus  thrown  into  the  grasp  of  the  constrictors  of  the  j 
those  muscles  contract  rapidly  from  above  downwards  and  force  it  into  ' 
of  the  gullet  below. 
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The  SCALENI  muscles  form  a  group  of  stnmg  muscular  columns 
are  usually  three  in  number,  but  sometimes  only  two.  All  of  tJ 
subdivided  su];oriorly  into  musculo-tendinous  slips,  correspond 
number  with  their  vertebral  attachments. 

The  8calenii8  anticns  muscle  is  attached  superiorly  to  the  i 
tubercles  of  the  transverse  processes  of  the  third,  fourth,  fifth  an 
cervical  vertebra^  and  inferiorly  by  a  thick  flattened  tendon 
scalene  tubercle  on  the  upper  surface  of  the  first  rib. 

jRdationa. —  This  muscle  is  deeply  placed  under  cover  of  the  stemo-z 
on  its  anterior  surface  lie  the  subclavian  vein,  omo-hyoid  muscle  and 
nerve ;  behind  are  the  scalenus  medius,  the  nerves  of  the  brachial  pie 
j?ubclavian  artery  and  the  pleura.  On  its  inner  side  the  rectus  antidi 
arises  from  the  same  transverse  processes,  and  the  ascending  cervical  ar 
in  the  groove  between  the  two  muscles,  while  the  internal  jugular  v« 
front. 

Tlie  scaleniiB  medins  is  attached  superiorly  to  the  posterior  tn 
of  the  transverse  processes  of  all  the  cervical  vertebrce  (sometimes 
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h  atlas),  and  inferiorly  to  a  rough  impression  on  the  first  rib,  extending 
tam  the  tubercle  to  the  groove  for  the  subclavian  artery. 


\.  206.— Trb  dkep  late&al 

in  PRITKBTEBRAL    MUSCLES 
Of  THl  EECK   P&OV    BEFORE. 

(A.T.)    i 

M,  eat  soxf ace  of  the  basilar 
jneoi;  b,  transrenie  process 
i  tka  atlas ;  c,  transrerse  pro- 
Mi  of  the  seventh  cervical 
wiehn;  d,  body  of  the  first, 
r,  «l  the  fourth  dorsal  ver- 
lihi;  e,  first,  and  ^,  second 
A;  1,  rectos  capitis  anticas 
■qar  miiaele ;  2,  rectos  anti- 
BM  BtDor ;  3,  middle  part,  3', 

rnr  part,  and  3",  lower  part 
tke  bogos  colli ;  4,  rectos 
htnnlii ;  i',  first  pair,  and  i". 
HHid  pair  of  intertransver- 
■fe;  5,  scalenos  anticos  of 
II*  liglit  side ;  5\  its  attach- 
Mit  to  the  fiist  rib  on  the  left 
■is;  6,  scalenos  medios ;  6', 
hnnt  portion  of  the  correspond- 
'  I  of  the  left  side  ;  7, 
posticas,  its  soperior 
shown  upon  the 
kftnde;  8,  opper  part  of  the 
Iwitor  Kspohe  drawn  oot  from 
"  [  votebral  attachments  ;  9, 
colli,   shown    in    the 


Fig.  206. 


Bd4UoM. —  Li  front  of  this  muscle,  between  it  and  the  anterior  scalenus,  are 
t^  cenrical  nerves  and  the  subclavian  artery  ;  behind  it  are  the  posterior 
>cila»i8  and  levator  angnli  scapulas  muscles. 

The  gcaleniiB  posticiis,  smaller  than  the  other  Fcaleni  muscles,  is 
^^ttacbed  above  by  two  or  three  small  tendons  to  the  transverse  pro- 
<*»tt  of  as  many  of  the  lower  cervical  vertebrse,  and  inferiorly  by  an 
•ponearotic  tendon  to  the  second  rib  external  to  the  attachment  of  the 
«^ator  costae. 

^  y^rirtie^. — ^The  scaleni  muscles  are  subject  to  a  considerable  amount  of  varia- 
^^  both  in  the  number  of  their  points  of  attachment,  and  in  the  arrangement 
of  their  fibres.  A  slip  from  the  sdUenus  anticus  sometimes  passes  behind  the 
•"bdtTian  artery.    The  scalenus  posticus  is  not  unfrequently  absent. 

The  PREVERTEBRAL  musclcs  of  the  cervical  region  ai-e  three  in 
Jinmbcr,  two  of  which  pass  to  the  head  from  the  upper  vertebra;,  viz.,  the 
'^tas  capitis  anticus  major  and  minor,  and  the  third  is  confined  to  ver- 
W)ud  attachments,  the  longus  colli.  Along  with  these  the  rectus  capitis 
"^is  muscle  may  also  be  described  in  this  place. 

The  rectiis  capitis  ajiticiui  migor  muscle  arises  by  tendinous  slips 
J^  the  anterior  tul)ercle8  of  the  transverse  processes  of  the  thira, 
*00rth,  fifth  and  sixth  cervical  vertebrae  :  it  is  mserted  into  the  }>as]Iar 
P'^H^efis  of  the  occipital  bone,  a  little  in  front  of  the  foramen  magnum. 
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The  muscles  of  opposite  sides  converge  as  they  ascend,  and  their  mesbl 
fibres  are  longest. 

JlrlationM.—lttt  anterior  snrfaoe  supports  the  phaiynz,  the  sympathetic  aad 
TtLgvLH  nerves,  and  the  great  cervical  vessels.  The  posterior  Burface  rests  xtpontbe 
vortel>rro.  part  of  the  longus  colli  and  the  rectos  onticus  minor. 

The  ractiui  capitifl  anticiui  minor,  partly  covered  by  the  maja; 
urisi^s  from  the  front  of  the  root  of  the  transverse  process  of  the  atlas.aiid 
is  inwirted  into  the  basilar  process,  between  the  margin  of  the  fonuncB 
mjijifnnm  and  tiie  preceding  muscle,  half  an  inch  from  its  fellow. 

The  reotiui  oapitia  lateralis  is  a  short  thick  muscle  arising  framtk 
upper  and  fore  i)ai't  of  the  enlarged  extremity  of  the  transverse  prooes 
of  tlie  atlas,  and  inserted  into  the  rou^h  under  surface  of  the  jogok 
process  of  the  occipital  bone.  This  and  the  foregoing  muscle  oHiipkk 
the  series  of  intertransversales  muscles,  which  arc  described  along  itt 
tlio  deep  ixwterior  muscles  of  the  neck. 

The  longiis  colli  nniscle  rests  on  the  front  of  the  vertebral  cokm 
from  the  atlas  to  the  third  dorsal  vertebra  ;  it  consists  of  tliree  seti  of 
fibres,  of  which  one  i8  vertical  and  two  are  obliaue.    a.  The  vertical  jtA 
aris^^  by  a  series  of  flattened  muscular  and  tendinous  processes  fromtk 
IkhHi^  of  the  lower  two  cervical  and  upper  two  or  three  dorsal  vertelWr 
and  along  its  outer  Iwnler  it  receives  slips  also  from  the  transverse  pro- 
loesses  of  the  lower  three  or  four  cervical  vertebrae  ;  it  is  inserted  into  tb 
Inxlios  of  the  sivond.  thinl  and  fourth  cenical  vertebne.     b.  The  tor 
oMiiiut  jvirt,  the  smallest  of  the  three,  takes  origin  in  common  with  tke 
vortical  jvm  fnmi  the  iKnlies  of  the  upper  dorsal  vertebra?,  andisinsnted 
by  nam>w  temlinous  slips  into  the  anterior  tubercles  of  the  transrens 
ivixvs!k\<  of  the  tifih  and  sixth  ivrvical  vertebne.    c.  The  ujyper  oMpr 
{virt  arifik^  by  s^  j^arato  tendinous  sli[>s  from  the  anterior  tubercles  of  the 
tnuis>ors^*  pnwssos  of  the  thirvi.  fourth  and  fifth  ccr\ical  vertebne,  tnd 
is  insen^sl  iti:.^  tho  ':i:in»l  i^uT  of  thetuU*r«.-le  on  the  anterior  arch uf  the 
adus,  Kw'Vitini:  ^>n\iv.v:tHl  a*>.^  with  the  upix-r  end  of  the  vertioJ  part. 

/i*. .'.:;  .  njt  ]\v  itjt  ar.vr'or  *r.rfa^>?  the  longroj  colli  mustcle  is  in  contact  wiA 
(ho  j>*',3irvr.\  sr..;  a'^^v':--?'-*'  •-*  cr«;:  vcs%j<l*  of  the  neck  contained  in  their  shettt. 
tho  <\:v.jv»:V.ot:o  aiul  rxviirrtr.:  lirTr.gv^Al  zerres.  and  the  inferior  thyimd  «rtny. 
lis  ^.-.v.v-..  ;:  n**:s  u:v.!\  :>.o  \->!*r:*l.r»\ 

•  •  •■. »  I'ho  r.v.'.v.Vr  cf  ,'.::ao^=:fn^<.  ani  the  d«mee  of  sepftration  of  the 
^*\v •.:%*.  |>*r:*  Ar^*  sv.V>v:  :o  vtatIa:::-.  A  --lip  of  the  lower  oblique  put  is  pome* 
^^«u^*  v/.T*i".';x\'.  r.*,:o  :>.e  >.tv. :  v-f  the  irss  rlS.  or  »  fi»5cic;ilus  mar  beoontinaedinto 
th,»  '.wir.^  x\v:;*  Av.tx'v.'i  v.:.'.;  r. 

N  *v  Y^*  V>. e  r,v :r.>  a:; : . o v.*  r-  r.  rr  &n  -.  rvv:-*  !a:« nli*  are  supplied  by  bnndwi 
^\vv»  i\,'  rr^:  vvrx  .-*.  •.;Tv>r  .  ::\:f  s.-:i*:~:  *=.!  1:=^  prv'nfrtebral  xmudes  receirt 
bs  fl^v,  .•  >.x>*  ^.  V  'v.  :  \ .'  A  J ;  A  ,\  r. :  »>f  n  >.-il  r  i  rrfs^ 

A<iu\u*      V;-  v..  V  •.:>*.•::•<.  A.-^LT.c  ir.-=  thf  iri-rrtehra:  attaushmcnt*.  « 

x'*,\*.x'.\x  0'.  ;>,'  vv\v.  '  <  Jiv.;l  :>.;»  cvcsf  i-v  rUj  is  thr  =:iovement  of  iufin- 
,;,v.\  »\v.-.. ••*,'.  -c  ,'-  .  ^  ."  '.v.vcriu  :rfA:i:.--  -w'nlf  n:  n:a::qnil  respintioD  t 
*«,\V.'*r*,v  ,'.  ;'\v  ,'*  4,-  :cr,  sr/^-.vs  %•  f.x  :Vf  lis:  rl^  %z.i  airport  the  Inng  whiff 
^^  >si\V.\>.>  ,^  V  ,c\  ;>,•  VC.VT  jitvr:;!:^  ,■?  tbi  tiyrrM.  T*king  their  fixed  poist 
%i  iV  '.  x*  .v.^  *,.  AS  i...-i."  T.:\;?>  :i  lirf  -^.i-  isi  the  mowlet  of  the 
«v  vv-,v*  t,  ^  .^v,  >.-  ..''txv-.jt,  .^  •..*.'.'  iz.:ir.':c  *.-:L.::^  cam  iKnd  the  neck for- 
«  VA  X    '," .    ■  I         ■.  V  X  \.i*>  :.:  :>'f  i'f*i  :c.  lif  s^cn.  a::«d  the  r«v^w laterals 

,N4A  ,\  .*  N  '...>.  Vii     ..*  .V  NO.'.     TTX'i     '■"<*.'   .-'■•'  .  ^  ciirfCT  a  flexor  of  tke 
v-.N  V    ;-;  .,>  •\;>j\s  »■    *   ?.*•   '  ,*•^^  ••;..•  *.  J.ri>  zl^j  zcxhx  a  cersain  amount  of 
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IV.^MUSCIiBS   AND    FASCLSS    OF    THE    TBTTNK. 

The  muscles  passing  between  the  trunk  and  the  upper  limb  having 
*n  already  described,  those  which  belong  exclusiyeiy  to  the  trunk 
df  wiU  now  be  treated  of  under  the  three  heads  of,  1.  Dorsal  muscles ; 
Thoracic  muscles,  including  the  diaphragm ;  and  8.  Abdominal 
i  Perineal  muscles. 


3X)B8AL   MUBOIJSS  AND   FASOLB. 

The  muscles  to  be  described  under  the  above  head,  taken  as  a  whole, 
mpj  the  hollow  between  the  line  of  vertebral  spines  and  the  prominences 
aned  by  the  mastoid  process,  the  cervical  transverse  processes,  the 
Oit  projecting  parts  of  the  ribs,  and  the  crest  of  the  ilium,  and  they 
ctend  from  the  superior  curved  line  of  the  occipital  bone  to  the  lower 
■t  of  the  sacrum.  Some  of  them  are  small  and  are  limited  to  certain 
Kts  of  the  extensive  region  now  referred  to ;  others  extend,  either  con- 
famously  or  by  the  serial  repetition  of  similar  short  fasciculi,  throughout 
fa  g;Teater  part  of  it.  They  may  be  arranged  for  purposes  of  description, 
Heording  to  the  order  in  which  they  occur,  in  the  following  groups, 
m,  a,  the  posterior  serrati  muscles ;  J,  the  splenius ;  e,  the  erector 
tfoud ;  d,  the  complexus  and  transverso-spinales  ;  e,  the  interspinales  and 
iitetransversales ;  /,  the  short  cranio-vertebral  muscles.  Of  these  muscles 
ttiaerrati  act  solely  on  the  ribs  and  are  closely  related  to  the  thoracic 
ndes,  although  from  their  position  they  are  most  conveniently 
denibed  in  this  place.  The  remainder  act  on  the  spinal  column  and 
kii,  and  considered  with  regard  to  the  direction  of  their  fibres  fall  into 
tkne  main  divisions.  In  the  first  division  (splenius)  the  muscular  fibres 
WB  directed  obliquely  upwards  and  outwards,  or  from  spinous  to  transverse 
pnoesBes ;  in  the  second  (transverso-spinales  and  complexus)  the  fibres 
PMB  obliquely  upwards  and  inwards  or  from  transverse  to  spinous  pro- 
COKB ;  in  the  tnird  the  fibres  run  longitudinally  between  corresponoing 
I*rt8of  the  vertebras,  being  either  of  considerable  length  and  passing  over 
«VBral  segments  (erector  spinas),  or  short  and  attached  to  adjacent  verte- 
te  (interspinales  and  intertransvereales).  The  short  cranio-vertebral 
mittcles  may  be  regarded  as  presenting  examples  of  each  of  these  divisions. 
Sebrati  MUsa.ES. — The  serratiui  posticiui  superior  is  a  thin  flat 
mnade  which  is  covered,  excepting  at  its  upper  border,  by  the  rhomboid 
Md  lerator  anguli  scapulas  muscles.  It  arises  from  the  lower  part  of  the 
ligwnentum  nuchas,  from  the  spines  of  the  last  cervical  and  two  or 
t&ee  upper  dorsal  vertebrae,  and  from  the  supraspinous  ligament,  by  a 
thin  aponeurotic  t^don  forming  nearly  half  of  the  length  of  the  muscle. 
'"»  fibres  are  directed  obliquely  downwards  and  outwards,  and  form  foiu* 
taby  digitations  which  are  inserted  by  tendinous  extremities  into  the 
'Wer  borders  and  outer  surfaces  of  the  second,  third,  fourth  and  fifth 
^H  a  little  beyond  their  angles. 

Kirirf i«. —  The  slips  are  sometimes  only  three  in  number ;  or  less  frequently 
^^  are  five  or  even  six  (Henle).  In  veiy  rare  cases  absence  of  the  muscle  has 
**8n  observed  (Macalister,  Proc.  Roy.  Irifh  Acad.,  1866). 

The  serratiui  posticiui  inferior  Tfig.  1579  p.  195),  broader  and 
*^nger  than  the  superior,  arises  from  the  spines  of  the  lower  two  dorsal 

TOL.   I.  X 


301 


Ml^SCLES    OF    THE    HEAD   AND    NECK. 


The  miiRcles  of  opposite  aides  converge  as  they  ascend,  and  their  mesbl J 
fibres  are  longest* 

Melntiom.—lti^  anterior  sorfiMse  anpports  the  pluxTiuc,  the  ^  , .  _ 
vagOB  nerves ,  ati^  the  great  cervical  ve^seK  The  posterior  mirfhce  latB  i 
wtebrse,  part  of  the  long-us  colli  and  tiie  rectus  tmticojs  minor. 

The  rectus  c&pitis  anticus  minor,  prirtly  covered  by  the  ] 

aiises  from  the  front  of  the  root  of  tlie  transs'erse  prooea  of  the  j  ' 
is  inserted  into  the  basilar  proccRs,  between  the  niargin  of  tlii  : 
ma«:)mm  and  the  pr^rtdiii!,'"  ninscle,  half  an  inch  from  it8  fellow. 

The  rectus  capitia  lateralis  is  a  Bhort  thick  muscle  arising  f 
np]>cr  and  fore  i>art  of  the  enhirj^ed  extremity  of  the  transvernL 
of  the  atlas,  and  inserted  into  tlie  ruu«;h  nnder  surface  of  thi  ]i| 
process  of  the  occipital  lx>rie.     This  and  the  foregoing  mtisck  ( 
the  ftLTitis  of  inteitransversales  muscles,  which  are  described  i 
tlie  deep  p>att^rior  muscles  of  the  neck. 

Tlie  loagui  eoUi  muscle  rests  on  tJie  front  of  the  vei'tebral 
fi-om  thi-  aUas  to  the  third  dorsal  verteliru  ;  it  consists  of  three  i 
Jibres,  of  which  one  \^  vertical  and  two  are  oblique,    a.  The  tnHifl 
arises  by  a  a-ries  of  flattened  muscular  and  tendinous  proceiiet  itddi 
\mi\im  of  the  lower  two  cervical  and  upper  two  or  three  do«l  midl 
and  aloni?  its  outer  boixlcr  it  receives  slips  ateo  from  the  lnuigYian| 
cesses  of  tlie  lower  thii^eor  four  cervical  vertebra? ;  it  is  inseviedinfiftt 
bodies  uf  the  second,  third  and  fourth  cerviral  vcrtebnip.     ^»Thel 
obliqife  part,  the  smallest  of  the  three,  takes  origin  i  u  Miib  i 

vertical  pai't  from  the  brxlies  of  the  up|x?r  dorsal  vert>  i  i^  metA 

by  nanxiw  tcndinons  slips  into  the  anterior  tubercles  ot  the  Ir 
processes  of  tlie  fifth  and  sixth  cervical  vertehrro,    c.  The  Uf^i 
part  arises  by  separate  tendinous  slips  from  the  anterior  tabend«i  d  J 
transverse  processes  of  the  third,  fourth  and  fifth  oenicai  vertebis^i 
is  inserted  into  the  lateral  part  of  the  tuberrle  on  the  anterior  ardiUl 
atlas,  becoming  connected  al.so  witli  the  upf>er  end  of  tlie  vexticil  ptfi*  J 

Retfttiotut. — By  its  anterior  8iirf;tce  the  longna  colli  mtucle  u  In  ( 
the  phaiynx  nnd  oegophoguji,  the  great  veaselft  of  the  neck  contained  in  Ibeir  d 
the  i^yinpathette  and  recurrent  laryngeal  nenm,  and  the  inferior  |]||i«y  i 
Behind,  it  reste  npon  the  vertehrae. 

Vttrktuuit, — The  number  of  attachments,  and  the  degree  of  frpiritMw  of  I 
aeveral  parts  are  iiubject  to  Tanation.    A  nUp  of  the  lower  oblique  put  li  i 
times  inaerted  into  ^e  heml  of  the  fir^t  rib,  or  a  fiucicalmj  may  beoontfaUHil 
the  rectni  capitis  auticiL^  major, 

Kerree, — ^The  rectns  tmticu^  minor  and  rectus  lateralis  aie  snpplMlisrl 
from  the  first  oeryieul  nerve ;  the  acaleni  and  long  prerertebnil  mnsdei 
btnuiohe«  from  the  adjacent  cervical  nerves. 

Aetlotta — Tlie  ^mIih^  mUM?lea,  acting  from  their  vertebral  '^^^^tf^mrf 
elevators  of  the  up|>er  ribct,  and  thun  come  into  play  in  the  movemenl  of  itt|tfi* 
tion,  contracting  forcibly  in  laboured  breathing,  while  in  tranquil  vmfixtMim  I 
moderate  degree  of  actioa  mffioes  to  fix  the  fii^  rib  and  support  the  Ivag  v^ 
it  projects  through  the  npper  aperture  of  the  thorax,  Taktng^  their  fiisrf  ^M 
at  the  ribs  they  act  aa  lateral  flexors  of  the  neck,  and  tho  *nwfilfr  ef  ^ 
two  eideii  acting  together  (evpeoially  the  anterior  soaleni)  can  head  Che  mik  |B^ 
waida  The  rrrf  i  finfici  are  fiezora  of  the  head  on  the  spine,  and  the  rtvtmt  imim^ 
can  only  bfrnd  the  head  to  the  aide.  The  hnfftts  cnlli  ia  diie^y  n  dmr  of  ^ 
neck,  but  ita  upper  and  low^jr  oblique  parte  may  produce  n  certain  sflMMol^ 
rotation* 
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^  beneath  the  superior  serratus  ;   below,  it  is  blended  with  the 

tmidons  of  the  latissimus  and  inferior  serratus  muscles,  and  in  being 
stretched  from  the  spinous  processes  outwards  to  the  angles  of  the  ribs, 
it  helps  to  enclose  the  angular  space  in  which  are  lodged  the  long 
extensor  muscles. 

Under  the  name  of  lumbar  fiuicia  or  aponenrosifl  it  has  been 
customary  to  describe  three  strong  membranous  layers  ensheathing  the 
erector  spinae  and  quadratus  luniDomm  muscles.  The  deepr  parts  of 
tiiis  structure,  to  miich  by  some  the  name  of  lumbar  fascia  is  restricted, 
^ill  })c  descril>ed  along  with  the  abdominal  muscles,  with  which  they  are 
^ief  y  connected.  The  superficial  or  posterior  layer  is  that  through  which 
the  latissimus  dorsi  and  serratus  posticus  inferior  muscles  are  attached 
to  the  spines  of  the  vertebrae.  This  layer,  which  is  of  considerable 
Arength,  extends  outwards  beyond  the  origin  of  the  latissimus  and 
icrratus  inferior,  and  becoming  closely  united  with  the  middle  layer,  binds 
down  firmly  the  erector  spinae  muscle  :  it  is  by  some  described  as  the 
lower  part  of  the  vertebral  aponeurosis  with  which  it  is  continuous,  by 
others  it  has  been  named  the  aponeurosis  of  the  latissimus  dorsi. 

The  8PLENIU8  muscle  is  so  named  from  its  having  the  form  of  a  strap, 
which  binds  down  the  parts  lying  under  it.  It  is  attached  superiorly  in 
part  to  the  cervical  vertebrae,  in  part  to  the  skull,  and  is  described  ac- 
cordingly under  two  names. 

a.  The  spleniiui  colli  is  attached  inferiorly  to  the  spinous  processes 
of  the  third,  fourth,  fifth  and  sixth  dorsal  vertebnB,  and  superiorly 
■long  with  the  slips  of  the  levator  anguli  scapulie  to  the  transverse 
processes  of  the  first  two  or  three  cervical  vertebrae. 

h.  The  spleniiiB  capitis^  broader  and  thicker  than  the  preceding, 
arises  ftx)m  the  spines  of  the  seventh  cervical  and  two  upper  dorsal 
vertebrae,  and  from  the  ligamentum  nuchae  as  high  as  the  third  cervical 
Tertebra.  It  is  inserted  into  the  lower  part  of  the  mastoid  process,  and 
into  the  outer  part  of  the  superior  curved  line  of  the  occipital  bone. 

HelatUnu.-  The  splenius  is  covered  below  and  intemaUy  by  the  trapezius,  the 
riiomboids  and  the  serratus  posticus  superior ;  and  at  its  insertions  by  the  stemo- 
mastoid  and  levator  angxdi  scapulae.  It  conceals,  in  part,  the  complexus  and  tra- 
clielo-mastoid. 

Varieties. — The  origin  of  the  splenius  is  frequently  moved  upwards  to  the 
extent  of  one  or  two  vertebrae.  The  rhombo-atloidcus  (Macalister)  is  a  muscular 
slip  occasionaUy  present,  arising  from  one  or  two  lower  cervical  or  upper  dorsal 
ipinesr  superficial  to  the  serratus  posticus  superior,  and  inserted  into  the  transverse 
process  of  the  atlas. 

Erector  BPiKiE.— This  is  a  large  composite  muscle,  extending 
ihronghout  the  whole  length  of  the  back  from  the  pelvis  to  the  head, 
and  divided  for  purposes  of  description  into  seven  parts,  to  which 
distinct  names  are  applied.  Commencing  below  as  a  common  mass,  it  is 
continued  upwards  in  three  columns,  of  which  the  innermost,  spinalis 
dwsi,  is  comparatively  slender  and  short,  while  the  other  two  are  much 
thicker,  and  are  again  subdivided  each  into  three  portions,  viz.,  in  the  outer 
c<4amn,  ilio-cosialisj  accessorius^  and  cerv^icalis  ascefidens,  and  in  the  middle 
oolomn,  loTujissmus  dorsi,  fransversalis  cervicisj  and  tracJielo-masioid, 

The  origin  of  the  erector  spinae  takes  place  mainly  by  means  of  a  strong 
flattened  tendon  which  is  attached  to  the  lowest  two  or  three  dorsal  and 
all  the  lumbar  and  sacral  spines,  to  the  posterior  fifth  of  the  iliac  crest, 
and  to  the  lower  and  back  i^oii  of  the  sacrum,  as  well  as  to  the  ligaments 
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On   the   left   ^^  tb 
several  parta  of  the  pfecu 
upturn  ane  iieu-iy  r^  t' 
natumJ  ixieitiun,  >  ' 
taxceptiou  of  Lbe  t^jjiij 
ilorsU  whiclj  is  dnwTi  oe 
from    tlie   i|iui«  of  tfe 
vertchrjE  ;    on    the  r^k 
Side  til e  j^i^iji^s  doni  ^ 
lioen  entireJy  remoffil,  tb 
I'io-cottAiis  drawn  t«  tit 
outer  sii|«  m  ^  to  tanm 
its  su^icnary  lunw^  ^ 
tlie  l^niginimas  nmo^ 
exoGpting  rauH  jMititfm^ 
Its  inaertionsu     ggjieriotty 
on  the  left  id  Jc,  the  ls«:h^ 
lo-miwtojtl  and  couijiln* 
are    left    nearly   in  thca 
Jiatuml  jK*iti^»;  »k 
un    the    right    Ejde,   tk 
trachelo-uiaAt^iJ  has  l-aa 
cutirelj  rcmovol,  ana  tie 
eomplejnia,  i«]j«nt«l  itm 
it«   oocipitAl    attediM^ 
has  been  spread  oot  in  u 
to    stretch    its    lemJnl 
atta<?hmeiit8,    «?,  eit«nuJ 
occipital  protnbefWMK;  i 
mastoid   procett;  f.  iff. 
uoiis  process  uf  the  tik ;  ^ 
I*  spinoas  proces  d  Iht 
first   druT^!  TerteU*  aad 
first  rih;  VI^  vi^  Vl.ftith 
doraa]  *pin«iinfj  tmiOTiiw 
procei^  arid  Kixth  nlj ;  in. 
XII,   twetftii  dura»J 
ond  twelftJi  rib.     Oi'or 
hfiffidt^  I,  complexw;  i 
tnidieio*  mastoid  ;  S, 


from  tJie  »iii 


detached    fixmi  if  Wfim 
and  dm^-n  opwmnit  Mh 
theriU;4,  4,tiie.B|«iirf 
attAciuneiK  of  the  smUs 
poitusns  inferior    lo  i^ 
lowest  four  riU  ;  5»  5,  5, 
costnJ,    and  $;  iji^^  ^^j. 
gins  of  the  latiMUDta  doh 
a;  6  ^^Imlflnol  «i^B 
of  the  erector  tphw:  1 
Mpl«r  ijart  of  the  Itmpm- 
inus  donti ;  t>;  tnafros^ 
IjB  cervicia  oontiisiied  oy 
from  the  longinimvt*  7, 
iJio-coctaiia  dimvii  d%k]f 
inwardfr  to  ahow  Ui«  ^p§ 
of  iofiertioa  into  tJie  )vm- 
hfiT  fsftcia  and  the  rmem 
nbti ;  inside  the  t«^!  b^ 
aerliona  are  aeco  Hm  €ti> 
gius  of  the  icc«Boiiiii;  Tp 
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aaoendens  oontinaed  upwards  from  the  accessorins ;  8,  spiiuJis  dorsi.  On  Vie 
mi^Al  Me,  6,  nuurkB,  in  the  lumbar  region,  the  insertions  of  the  longissimos  dorsi  into 
tke  apper  four  tnnsrerBe  processes  (the  insertion  into  the  accessory  processes  not  being 
alko«'n) ;  in  the  dorsal  region  the  narrower  tendons  of  insertion  into  the  lower  part  of  the 
clonal  transvene  processes  (the  six  lower  only  are  represented) ;  6',  6',  the  costal  inser- 
taoBs ;  7,  ilio>co8talis,  drawn  ontwards  ;  1\  placed  between  the  lowest  insertion  of  the 
Sie-costalis  and  the  lowest  origin  of  the  accessorins ;  1",  cervicalis  ascendens ;  9,  9,  semi- 
S|itnalis  colli ;  10,  10,  senuspinaliB  dorsi ;  11,  11,  lower  dorsal  and  lumbar  parts  of  the 
^nltifidns  spin«,  which  appears  again  above  the  semispinalis  colli,  above  iJie  upper  9  ; 
1^  leratores  costarum,  long  and  short ;  18,  in  the  upper  part  of  the  figure,  points  by 
feir  lines  to  the  rectus  capitis  posticus  minor  and  major,  and  the  obliquua  inferior  and 
•viperior  muscles. 

Onitiiig  that  bone  to  the  coccyx.  This  tendon  becomes  blended  below 
'With  the  overlying  layer  of  the  lumbar  fascia ;  its  deep  surfiw^  gives 
origin  also  to  some  fibres  of  the  mnltifidus  spinas,  and  between  the  ihac 
ud  sacral  attachments  a  part  of  the  glutens  maximus  arises  from  its 
Ixirder.  The  ^sciculi  of  which  it  is  composed  pass  nearly  vertically 
upwards,  the  outer  ones,  above  the  iliac  crest,  being  very  short,  while  the 
inner  ones  ascend  by  side  of  the  spines  to  the  middle  of  the  dorsal  region. 
The  fleshy  fibres  of  the  muscle  are  derived  mostly  from  the  obU^ue 
upper  border  and  the  deep  surface  of  the  tendon,  but  others  CT>ring 
dn^tly  from  the  rough  posterior  part  of  the  inner  surface  of  the  uium, 
beneatii  and  outside  the  attachment  of  the  tendon.  The  lower  part  of 
the  muficle  forms  a  large  mass  which  projects  backwards  beyond  the 
spines,  and  laterally  beyond  the  transverse  processes  of  the  lumbar 
Tertebrae,  and  which  becomes  divided  below  the  level  of  the  last  rib  into 
the  middle  and  outer  columns.  The  inner  column  only  separates  itself 
from  the  middle  column  in  the  upper  dorsal  region. 

a.  The  ilio-costalis  or  saero-lumbalis,  the  first  portion  of  the 
onter  colmnn,  is  continued  from  the  outer  and  superficial  portion  of  the 
common  mass  ;  it  ends  in  a  series  of  tendons  which  incline  slightly  out- 
wards, and  are  inserted  one  into  each  of  the  lower  six  or  seven  ribs  at 
their  angles,  a  slender  fasciculus  being  usually  prolonged  also  into  the 
aocessorins. 

h.  The  mnscnliui  accessoriTui  ad  ilio-costalem  (ad  sacro-lumbalem) 
prolongs  upwards  the  preceding  muscle.  It  arises  by  flat  tendons  from 
the  upper  margins  of  the  lower  six  ribs,  internal  to  the  tendons  of  the 
ilio-costalis,  and  ends  superiorly  by  continuing  the  series  of  those  tendons 
to  the  angles  of  the  upper  ribs,  and  to  the  transverse  process  of  the 
seventh  cervical  vertebra. 

c.  The  cervicalis  ascendens  consists  of  slips  in  serial  continuation 
with  the  foregoing,  taking  origin  from  four  or  five  ribs  above  the 
accessorins,  and  inserted  into  the  posterior  tubercles  of  the  transverse 
processes  of  the  fourth,  fifl:h  and  sixth  cervical  vertebrae.  Its  insertions 
are  intimately  connected  with  those  of  the  transversalis  cervicis. 

d.  The  longissimns  dorsi  is  both  larger  and  longer  than  the  iUo- 
costelis,  its  original  fibres  passing  as  high  as  the  firet  dorsal  vertebra. 
Internally  it  is  closely  connected  on  the  surface  with  the  spinalis  dorsi, 
the  tendinous  slips  springing  from  the  upper  two  or  three  lumbar  verte- 
brae being  common  to  the  two  muscles.  "When  those  slips  and  the 
tendons  of  origin  from  the  lumbar  spines  are  cut  through  the  inner 
gor&ce  of  the  muscle  is  brought  into  \'iew,  and  it  is  then  usually  seen 
to  receive  from  two  to  four  slender  accessory  tendons  from  the  lower 
dorsal  transverse  processes.    The  longissimus  dorsi  presents  two  series  of 
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insertions.  The  inner  row  of  insertions  is  a  series  of  rounded  tcndwii 
attached  to  the  transverse  processes  of  all  the  dorsal,  and  the  acceMoiy 
processes  of  the  lumbar  vertebrae.  The  outer  insertions  form  a  series  rf 
thin  fleshy  processes  which  are  attached  in  the  dorsal  rc^on  to  the 
lowest  nine  or  ten  ribs,  between  their  tubercles  and  angles,  and  in  the 
lumbar  region  to  the  whole  length  of  the  transverse  processes,  and 
beyond  these  to  the  lumbar  fascia  connected  with  them. 

e,  Tlie  transversalis  cervicis  muscle  prolongs  upwards  the  colnm 
of  flbi*es  of  the  longissimus  dorsi.  It  arises  from  the  transverse  prooeaM 
of  the  highest  four  or  five  dorsal  vertebrae,  and  occafiionally  the  Ink 
cervical,  and  is  inserted  into  the  posterior  tubercles  of  the  transverse  pro- 
cesses of  five  cervical  vertebra?,  from  the  second  to  the  sixth  indTuart 
It  generally  receives  a  slip  of  the  original  fibres  of  the  longissimus  don. 

/.  The  tra.c]ielo-maAtoid  muscle  (transversalis  capitis),  which  mn 
be  regarded  as  the  continuation  of  the  longissimus  dorsi  to  the  heii 
arises  in  close  connection  with  the  transver^is  cervicis  from  the  nj^ 
dorsal  transverse  processes,  and  also  from  the  articular  processes  of  the 
lower  three  or  four  cervical  vertebrae,  and,  forming  a  thin  flat  muscle, 
passes  to  be  inserted  into  the  posterior  margin  of  the  mastoid  proccflik 
under  cover  of  the  splenius  and  stemo-mastoid  muscles.  It  is  the  only 
muscle  which  lies  between  the  splenius  and  complcxus,  and  the  odI^ 
portion  of  the  erector  spinae  concealed  by  the  former.  It  is  nsualtf 
crossed  by  a  tendinous  intei-section  a  little  below  its  insertion. 

g.  The  spinalis  dorsi  is  a  long  narrow  muscle  placed  at  the  inner 
side  of  the  longissimus  dorsi,  and  closely  connected  with  it.  It  reoeiTes 
the  slender  tendinous  fasciculi  irom  the  lowest  two  or  three  dorsal  spinei» 
and  other  fleshy  fibres  spring  from  the  tendons  which  pass  from  the 
upper  lumbar  s})ines  into  the  longissimus.  Its  insertion  takes  place  into 
a  variable  number,  from  foiu*  to  nine,  of  the  upper  dorsal  spines,  the 
slips  being  closely  adherent  to  those  of  the  subjacent  semispinalis  mufide. 

Tflr<V^/V^.— The  ttplnnlh  ccrvlcu  is  an  inconstant  muscle,  arising  variabl j from 
the  ligamentum  nuchae  and  the  seventh  cervical  spine,  or  from  one  or  two  spincf 
above  or  below  this,  and  inserted  mainly  into  the  spine  of  the  axis,  occasionBUj 
also  into  those  of  the  third  and  fourth  cervical  vertebrae.  (See  Henle  and  Heiles- 
beck,  Miiller's  Archiv,  1837). 

The  name  mcro-cocri/gcun  posticus,  or  extitisor  coceygUj  has  been  given  to 
slender  fibres  occasionally  found  extending  from  the  lower  end  of  the  sacrum  to  the 
coccyx,  and  representing  the  extensor  of  the  caudal  vertebrae  of  the  lower  z 
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comprising  the  complexus,  semispinalis,  multifidus  spinse,  and  rotatores 
dorsi,  present  the  feature  in  common  of  ascending  with  an  inward 
inclination,  and  are  thus  distinguished  from  those  last  described.  The 
most  sui)erficial,  the  complexus,  has  the  longest  and  most  vertical  fibres, 
but  is  the  shortest  in  its  ^vhole  extent,  being  limited  to  the  upper  part  of 
the  doi-sal  and  the  ccnical  regions  ;  the  muscle  beneath  it,  the  semi- 
spinalis, occupies  the  greater  part  of  both  those  regions  ;  the  multifidus 
spinre,  still  more  deeply  placed,  extends  from  the  sacrum  to  the  axis ; 
and  the  rotatores  dorsi,  the  deepest  of  all,  are  confined  to  the  thoracic 
region. 

The  complexus  muscle  (semispinalis  capitis)  arises  by  tendinons 
slii->s  from  the  transverse  processes  of  the  upper  six  or  seven  dorsal  and 
the  last  cervical  vertebri\},  and  from  the  articular  processes  of  the  three 
and  sometimes  four  succeeding  cervical  vertebrae,  together  with  the 
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r  ligaments  uniting  them  ;  it  is  also  frequently  joined  by  one  or 
ttder  fasciculi  from  the  lowest  cervical  or  highest  dorsal  spines, 
aerted  into  the  large  internal  impression  between  the  two  curved 
f  the  occipital  bone.  It  is  narrower  above  than  below,  and  its 
largin  in  the  neck  is  in  contact  with  the  ligamentum  nuchse.  An 
IT,  commonly  imperfect,  tendinous  intersection  crosses  the  muscle 
he  level  of  the  spine  of  the  axis  ;  and  lower  down,  another  longer 
errupts  the  fibres  of  the  inner  portion  of  the  muscle,  which  is 
r  less  separate  from  the  rest,  and  is  hence  sometimes  described 
idently  under  the  name  of  bivenier  cervicis. 

imu, — ^The  oomplexns  muscle  is  covered  by  the  splenins,  except  at  its 
ogins  from  the  dorsal  vertebras  and  at  the  internal  portion  of  its  upper 
^ ;  the  trachelo-mastoid  and  transversalis  cervicis  rest  upon  its  series  of 
and  the  semispinaUs  colli,  the  posterior  recti,  and  the  obliqni  capitis, 
•  -with  the  deep  cervical  arteiy,  are  concealed  by  it. 

aemispinalui  muscle  consists  of  bundles  of  fibres  extending  from 
iTse  processes  to  spines,  and  crossing  over  from  four  to  six 
86.    It  is  described  in  two  pai'ts. 

he  semispinalis  colli  is  the  part  under  cover  of  the  complexus.  It 
ran  the  upper  five  or  six  dorsal  transverse  processes,  and  is  in- 
into  the  spines  of  the  cervical  vertebrae  from  the  second  to  the 
elusive,  being  thickest  at  its  insertion  into  the  second  vertebra. 
he  semispinalis  dorsi  consists  of  narrow  muscular  bundles  inter- 
between  tendons  of  considerable  length,  and  forms  an  elongated 
xatum,  especially  towards  its  lower  border.  It  arises  from  the 
srse  processes  of  the  dorsal  vertebr»  from  the  sixth  to  the  tenth 
re,  imd  is  inserted  into  the  last  two  cervical  and  from  four  to  six 
lorsal  spines. 

mnltifidTui  spiirn  muscle  occupies  the  vertebral  groove  by  side 
TOW  of  spinous  processes,  reaching  from  the  sacrum  to  the  axis, 
aasing  up  under  cover  of  the  semispinalis.     It  is  much  more 

developed  towards  the  lower  than  at  the  upper  end  of  the 
I  and  is  thinnest  m  the  dorsal  region.  In  the  sacral  region  the 
irise  from  the  deep  surface  of  the  tendinous  origin  of  the  erector 
from  the  groove  on  the  back  of  the  sacrum  as  low  as  the  fourth 
n,  from  the  inner  part  of  the  posterior  extremity  of  the  ilium,  and 
\ke  posterior  sacro-iliac  ligament ;  m  the  lumbar  region  they  take 
from  the  mammillary  processes ;  in  the  dorsal  region  from  the 
srse  processes ;  and  in  the  neck  from  the  articular  processes  of 
IT  lower  cervical  vertebrae.  From  these  several  pointa  the  mus- 
lundles  ascend  obliquely,  to  be  inserted  mto  the  spines  of  the 
»,  from  their  bases  to  their  extremities.  The  fibres  from  each 
f  origin  are  fixed  to  several  vertebrae,  some  being  inserted  into  the 
the  spinous  process  next  but  one  above,  and  others  ascending  more 
are  vertically  as  high  as  the  fourth  from  the  place  of  origin,  the 
fibres  from  one  origin  overlapping  those  from  the  origin  next  above. 
votatores  dorsi  are  eleven  small  muscles  on  each  side,  which  may 
irded  as  the  deepest  fibres  of  the  multifidus  spinae  in  the  dorsal 

and  are  distinguished  by  bemg  more  nearly  horizontal  than  the 
ESach  arises  from  the  upper  and  back  part  of  the  transverse  process 
vertebra,  and  is  inserted  into  the  inferior  margin  of  the  lamina  of 
tebra  next  above.    Similar  small  slips  between  adjacent  vertebras. 
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insertions.    The  inner  row  of  insertions  is  a  series  of  rounded  U% 
attacbed  to  the  transrerse  procesfees  of  all  the  dorsal,  and  the  ae?  r^f 
processes  of  the  lumbar  Tertebne,     The  onkr  insertions  form  a  v:n6i<| 
thin  fleshy  processes  which  arc  attached  in  the  dorsal  region 
lowest  nine  or  ten  rihs,  l>etweea  their  tubercles  and  angles,  anj  I 
luml>ar  region  to  the  whole  len^^th   of   the   transverse  prc^ctj^^  i 
beyond  these  to  the  lumbar  fascia  connected  with  them, 

r,  Tlie  transversalia  cervicis  muscle  prolongs  npwarde  the  I 
of  fifn-es  of  the  lougissimus  dorsi.    It  arises  from  the  transverse  \ 
of  tlie  highest  four  or  five  dorsal  vertebrae,  and  oocaaioxiftlly  the 
cers'ical,  and  is  inserted  into  the  posterior  tubercles  of  tlie  tnm^ve 
ccssc^s  of  five  cervical  vertebi-te,  from  the  eecond  to  the  sixth  f 
It  generally  receives  a  slip  of  the  original  fibres  of  the  loDgissama 

/  The  traehelo-mastoid  muBde  (transversaliB  capitis)^  whidi 
be  regarded  as  the  continuation  of  the  longissimim  uorsi  to  ibt  \ 
arises  in  cloee  connection  with  the  transversalis  cemcis  from  thei 
dorsal  transverse  proc^esses,  and  also  from  the  articular  processci  U  i 
lower  three  or  four  cervical  vertebra?,  and,  forming  a  thin  flat  tnu 
passes  to  l?c  inserted  into  the  posterior  margin  of  the  mastoid  pw*^~' 
under  cover  of  the  splenius  and  stenio- mastoid  muscles.     It  is  tot  oik 
muscle  which  lies  between  the  splenius  and  complexus,  and  the  007 
portion  of  the  erector  8pin{e  concealed  by  the  former.     It  is 
crossed  by  a  tendinous  iutei-section  a  little  l>elow  its  InsertioQ, 

g.  The  fipinaJifl  dorsi  is  a  lou<^  narrow  inoscle  placed  at  the  i 
side  of  the  longissimus  dorsi,  and  elusely  connected  with  it.     It  noam 
the  Blender  tendinous  ftisciculi  from  the  lowest  two  or  three  doisaii 
and  other  fiesliy  fibres  spring  from  the  tendons  which  pm 
upper  lumbal'  eijines  into  the  longissimus.     Its  insertion  tskm  1 
a  -variable  niimlicr,  iVoni  four  to  nine^  of  the  iipiicr  dorul 
slips  being  closely  adherent  to  those  of  the  subjacent  semispindii  1 

Varietur.— The  jijthmlU  ecrticU  ia  an  inconstant  mosde^  Ansinf  Ysrbl^i 
the  ligamentnm  nucha  and  the  sercatJi  ccTvical  epine,  or  fitnn  0114 
above  or  bc^luM'  tbi^^.  (ind  inserted  mainlj  into  the  spine  of  tiie  aadi,  < 
al^  into  those  of  the  thiirl  and  fourth  oenrJcal  Tertebm,    (S«e  Heak  1 
beck,  Mcnier'B  Archiv,  1»37). 

The  nrrnie  tacro-4*oeeygeui  po»tirus,  or  cxtmsfyr  coecfgh,  hms  httm  |ii«  *• 
Blender  fibres  oooaeiotially  found  extending  from  the  lofwer  omI  of  tht  mavmiB^ 
000C7X,  and  representing  the  extensor  of  the  candal  yeztebzie  of  tlie  lomwi  1 

COMTLEXUS  AND  TRAXSVERSO-SPINALES. — Thc  mosclcs  of  thll  | 

comprising  the  complexus,  semispinalts,  multifidus  spinsB^  and  i 
dui-si,  piTscnt  the  feature  in  common  of  ascending  with  in  in* 
inclination,  and  are  thus  distinguished  from  those  ^t  dieactSb&L   T^ 
most  superficial,  the  complexus,  has  the  longest  and  most  T^'ticil  liM 
bnt  is  the  shortest  in  its  whole  extent,  being  limited  to  the  iqiper  ptft  <f 
the  dorsal  and  tiie  cen*ical  regions ;  the  muscle  beneath  t£t  Ihi    ~  ' 
spinalis,  occupies  the  greater  part  of  lK»th  those  regions  ;  tim  miihs 
spime,  still  more  deeply  nlaccd^  extends  from  the  sacmm  to  tht  iff^^l 
and  the  rotatores  dorsi,  Uiq  deepest  of  all,  are  confined  to  the  thow*  1 
regiun. 

The  oompleztLi  musi'le  (semispinalts  capitis]  ttrim  by  tciidiitfj 
slips  from  the  transverse  prodesses  of  the  upper  six  ur  aerai  iami^ 
the  last  cenical  vertcl>rie,  and  from  the  arlvM^i^*^  T^roooMMOf  thilto*  1 
and  sometimes  four  succeeding  cervical  ^  .  togeAa  iriti  *•] 
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4nmsver8e  ligaments ;  and  in  the  upper  spaces  they  are  usually 
altogether  wanting.  In  the  lumbar  region  there  are  again  two  sets :  one 
•et»  the  intertramversales  lateraleSj  lie  between  the  transverse  processes, 
and  are  in  series  with  the  levatores  costarum  ;  the  other  set,  intertransver- 
mks  mediales  or  interaccessorii,  pass  from  the  accessory  process  of  one 
'vertebra  to  the  mammillary  process  of  the  next,  and  are  in  series  with 
tbe  intertransversales  of  the  dorsal  region. 

Short  rosTEEion  craxio-yebtebral  muscles. — The  rectus  capitis 
poifciciui  nu^or  muscle  arises  by  a  narrow  tendon  from  the  spinous 
process  of  the  axis,  and  expanding  as  it  passes  upwards  and  outw£a*ds,  is 
^  maerted  into  and  beneath  the  outer  part  of  the  inferior  curved  line  of 
the  occipital  bone.  Its  insertion  is  inside  and  below  that  of  the  superior 
oUiaue  muscle. 

The  rectiis  capitis  posticus  minor  muscle  arises  from  the 
pofiterior  arch  of  the  atlas  by  the  side  of  the  tubercle,  and  expands  as  it 
WSBC8  upwards  to  be  inserted  into  the  inner  third  of  the  inferior  curved 
line  of  the  occipital  bone,  and  the  depression  between  that  and  the 
fonunen  magnum. 

The  oUiq-aiis  capitis  inferior,  the  strongest  of  the  muscles  now 
under  consideration,  arises  from  the  spinous  process  of  the  axis,  between 
the  origin  of  the  rectus  posticus  major  and  the  insertion  of  the  semi- 
spimdis  coUi,  and  is  inserted  into  the  lower  and  back  part  of  the 
transverse  process  of  the  atlas. 

The  oUiquns  capitis  superior,  smaller  than  the  preceding  muscle, 
wiaes  from  the  upper  surface  of  the  trans\'erse  process  of  the  atlas, 
thence  inchnes  obliquely  upwards  and  backwards,  increasing  in  breadth 
as  it  ascends,  and  is  inserted  into  an  impression  between  the  outer  parts 
of  the  curved  lines  of  the  occipital  bone. 

MitUmt. — The  two  oblique  muscles  with  the  rectus  major  form  the  sides  of 
a  small  triangular  space,  in  the  area  of  which  the  posterior  primary  branch  of 
^  mboocipital  nerve  and  the  vertebral  artery  are  found. 

Hervet. — AU  the  muscles  of  the  back  which  act  upon  the  head  and  spine,  viz., 
tJte  ^denius.  erector  spins,  complexus.  and  the  muscles  more  deeply  seated  are 
■*P0ied  by  the  posterior  primary  branches  of  the  spinal  nerves. 

•Actions  of  the  Dorsal  Spinal  and  Cranial  DCuacles. — In  extending  the  spinal 
ediDDn  and  head  not  only  the  erector  xpinWy  but  aU  the  muscles  of  this  group 
come  into  play,  necessarily  acting  simultaneously  on  both  sides.  Acting  on  one 
■wfe  *lone  they  produce  the  lateral  flexion  of  the  column.  "While  the  action  of 
«»  longitudinaUy  directed  muscles  is  limited  to  these  movements,  the  oblique 
ni^Mcle8  are  farther  enabled  to  rotate  the  head  and  spinal  column.  Thus,  when  the 
*F^iits  of  one  side  acts  it  rotates  the  head  and  neck  to  the  same  side,  while  the 
^P^^i  and  tranMverso-gpinales  rotate  the  head  and  spine  to  the  opposite  side. 
™  power  of  the  extensor  muscles  to  straighten  the  back  from  the  flexed  condi- 
^^'^i  tt  measured  by  the  muscular  dynamometer,  varies  in  adults  of  medium 
■^^^'Wi  from  200  lbs.  to  400  lbs.  A  certain  amount  of  extension  of  the  spine, 
■■  ^  be  hereafter  explained,  accompanies  inspiration  ;  but  if  the  spine  be  fixed, 
^^^  of  the  erector  muscles  may,  by  ^eir  costal  attachments,  depress  the  ribs,  and 
™*  assist  in  forced  expiration. 

^f'  the  short  cranio- vertebral  muscles,  two— the  rectus  minor  and  mperior 
••■'?«^— act  principally  by  drawing  the  head  backwards,  that  being  the  chief 
™**y«n>ent  aUowed  between  the  atlas  and  occipital  bone ;  while  the  princ^ 
*^^  of  the  rectus  jwiiticui  major  and  the  inferior  oblique,  when  acting  on  one 
■■^^w  to  rotate  the  atlas  and  ekuU  upon  the  axis,  the  former  muscle  also  asslsb- 
***  Ja  the  extension  of  the  head. 


ai2 
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iMit  more  tongitiKliiial  in  direction,  are  occasiciniinjr  pftsent  in 

cL-nrical  unci  luniliar  regions. 

iNTERSPINALEt*  AND  INTERTRANSVEliaJLLES. — The  mterspllUdMl 

short  vertical  fasciculi  of  fleshy  fil^ree,  placed  in  pairs  between  thei 

processes  of  ci:*iitip;uouB  vertebne.    In  the  nock^  from  the  ;ixh  dn 

tlicy  iii-e  roundish  bundles  attuehed  to  the  two  parts  into  \v 

processes  are  divided.  In  th<j  domil  res^on  they  are  for  the  u 

a  tew  fibres  only  Imuj^  present  in  one  or  two  of  the  highest  wid  1 

ftpoees.   In  the  loina  they  aR'  flattened  bands,  one  on  each  side  uf  tbf  i 

spinous  ligament,  and  extendint;  the  whole  length  of  the  spinonHpri^e^al 

Vtirirff/. — LonjfLi  infcerspinous  buDilles  tire  fiometime«  fotinil  in  th^  BK^  | 
ing  over  one  or  two  vertebnE,  and  fonuing'  a  transitioa  to  the  ep 
muscle  alreo^J;*'  dt}?cribtHL 

The  inteztraiL9V6r8al6S  are  short  musclea  passing  nearif ' 


\  i 


Fi-.  2y;>. 


fe/*^^'^. 


Fig.  209.— Deep  ro9rRKe>«.  vti 
THK  rrpxs  FARt  t»r  thi 
coLimjr,     (A,  T.)    J 

a,  external  oocipital  ptvteli^Mi^ 
sui-^o  U*t«(x?ii  the  supcfte  mi  ' 
ferior  curved  tines  Into  wk)A  Hi 
plexQi  ifl  inseited  ;  r,  s^wim  |ra0 
Uie  axU ;  d,   ttMitswtxwb  fnom  4  ' 
AtLis ;  Cy  irAnSYene  ygo«M  if  tk 
dor&^i  vertebra ;  /,  bnnijM  «l  1^ 
dorsal  vert«bm ;  1,  rvetoi  cufi^  |i 
mimv  lousde ;  %  ffcctm  "j^mktm  i 
3,    uhUquat   taperior;    4^  thllfH 
ferior  ;  5,  rectitt  afittui  lil«Rki  j  4 
tracLelo-mAstoiil,  th«  biqk^  a(  ill 
side  tamed  minajilB  muI  ill  «£|i^ 
tacfatneiLi   to  tbe    donul   mI  "^ 
f«rt«bro  Mpaiaited  fhun  «Mi 
7*  tnuuivenkUa  ccrrka^  ibt   _ 
placed   near  tho   e3Cti«B»  «iii  4 
miuck  on  the  right  tide  ;  7.  «•  ti* 
•idei,  lon|iastiiiQi  dorti  ;   B^  I,  Ofvi 
Moendeni,  Um  maick  of  tlw  tlllkij^ 
s])rc«d  oQt  ;  S\  8*.  oa  tU  kCl 
dinoits  ineerUoQs  af  the 
ftOO«BBc»iiis  luiiides ;  9,  «Mi 
tlM  Miiuspuudii  ooUi  of  ilii  M 
10,  pbrnd  on  tka  aevoitb  tikif  ibl 
iidfi  okw  to  llM  isMitiaB  dim  km 
coslff  miucle  :  IL   11«   tljw 
dom. 


fi'ora  verttbra  to  ^^  ^ 
the  ti-ansveree  pri 
oen^ical    region 
Tx>unded  flealiy  ) 
etch  transverse  prcw 
deacen'iing    fri>m    ti 
I  /^ '  the  other  from  the  j  - 

*t  of  the  process.      !*' 

ivgion    there    ai 
bimdlefi  in  the  lowest  three  or  four  spaces  ;  in  the  middle  ejwi 
replaced  by  small  tendinous  Itauds  which  constitute  the 
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ransyerse  ligaments ;  and  in  the  upper  spaces  they  are  usually 
Itogether  wanting.  In  the  lumbar  region  there  are  again  two  sets :  one 
et,  the  interiran^versales  laterales,  lie  between  the  transverse  processes, 
md  are  in  series  with  the  levatores  costarum  ;  the  other  set,  interiransver- 
ales  mediales  or  mf^raccessorii,  pass  from  the  accessory  process  of  one 
rcrtebra  to  the  mammillary  process  of  the  next,  and  are  in  series  with 
he  intertransversales  of  the  dorsal  region. 

Shobt  posterior  cranio-vertebral  muscles. — The  recins  capitis 
poaticiu  major  muscle  arises  by  a  narrow  tendon  from  the  spinous 
process  of  the  axis,  and  expanding  as  it  passes  upwards  and  outwards,  is 
iiaerted  into  and  beneath  the  outer  part  of  the  inferior  curved  line  of 
iie  occipital  bone.  Its  insertion  is  inside  and  below  that  of  the  superior 
Dbliaue  muscle. 

The  rectus  capitis  pcsticns  minor  muscle  arises  from  the 
pofiterior  arch  of  the  atlas  by  the  side  of  the  tubercle,  and  expands  as  it 
passes  upwards  to  be  inserted  into  the  inner  third  of  the  inferior  curved 
une  of  the  occipital  bone,  and  the  depression  between  that  and  the 
foramen  magnum. 

The  obliqiiiis  capitis  inferior,  the  strongest  of  the  muscles  now 
under  consideration,  arises  from  the  spinous  process  of  the  axis,  between 
^he  origin  of  the  rectus  posticus  major  and  the  insertion  of  the  semi- 
ipinalis  colli,  and  is  inserted  into  the  lower  and  back  part  of  the 
transverse  process  of  the  atlas. 

The  obliquTis  capitis  superior,  smaller  than  the  preceding  muscle, 
urises  from  the  upper  surface  of  the  transverse  process  of  the  atlas, 
thence  inclines  obliquely  upwards  and  backwards,  increasing  in  breadth 
as  it  ascends,  and  is  inserted  into  an  impression  between  the  outer  parts 
ttf  the  curved  lines  of  the  occipital  bone. 

Relations. — ^The  two  oblique  mnscles  with  the  rectus  major  form  the  sides  of 
ft  smaU  triangular  q)ace,  in  the  area  of  which  the  posterior  primary  branch  of 
the  suboccipital  nerve  and  the  vertebral  artery  arc  found. 

Herves. — AU  the  mnscles  of  the  back  which  act  upon  the  head  and  spine,  viz., 
Ube  aplenius,  erector  spinas,  complexus,  and  the  muscles  more  deeply  seated  are 
mpplied  by  the  posterior  primary  branches  of  the  spinal  nerves. 

Actions  of  the  Dorsal  Spinal  and  Cranial  ICuscles. — In  extending  the  spinal 
ff>>w^Ti  and  head  not  only  the  erector  spinas^  but  all  the  muscles  of  this  group 
oome  into  play,  necessarily  acting  simultaneously  on  both  sides.  Acting  on  one 
md»  alone  they  produce  the  lateral  flexion  of  the  column.  "Wliile  the  action  of 
tlie  longitudinaUy  directed  muscles  is  limited  to  these  movements,  the  oblique 
nmscles  are  farther  enabled  to  rotate  the  head  and  spinal  column.  Thus,  when  the 
tplmivs  of  one  side  acts  it  rotates  the  head  and  neck  to  the  same  side,  while  the 
camplexut  and  transverso-spinalcs  rotate  the  head  and  spine  to  the  opposite  side. 
The  power  of  the  extensor  muscles  to  straighten  the  back  from  the  flexed  condi- 
tion, as  measured  by  the  muscular  dynamometer,  varies  in  adults  of  medium 
strength  from  200  lbs.  to  400  lbs.  A  certain  amount  of  extension  of  the  spine, 
as  wiU  be  hereafter  explained,  accompanies  inspiration  ;  but  if  the  spine  be  fixed, 
some  of  the  erector  muscles  may,  by  tiieir  costal  attachments,  depress  the  ribs,  and 
thus  assist  in  forced  expiration. 

Of  the  short  cranio-vertebral  muscles,  two — tho  rectus  minor  and  syperior 
cibiique — act  principally  by  drawing  the  head  backwards,  that  being  the  chief 
movement  allowed  between  the  atlas  and  occipital  bone ;  whUe  tlie  principal 
action  of  the  rectus  jf opticus  major  and  the  inferior  ohliqve,  when  acting  on  one 
aide,  is  to  rotate  the  atlas  and  skuU  upon  the  axis,  the  former  muscle  also  assist- 
ing in  the  extemtion  of  the  head. 
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MXJSGliUS    OF    THZ    *mOBJOL 

The  muscles  of  the  thoracic  wall  are  the  interoostalB,  IcTatani  i 
tanim,  siilicostals,  and  trian.^iilaris  sterni,  nod   alon^  with  these  tk\ 
diaphrajnrtn  interveuiog   Ix^tvveen   the   thorax  and  abdomen  hiat 
veniently  he  pn'ooped. 

The  INTERCOSTAL  MtTSCLES  consist  of  two  thill  layers  of  ahort  olififBl 
iibres  oci'upjing  the  intercostal  spBCGB  :  these  layers  are  naokfid  rap^I 
tively  the  external  and  internal  muscles. 

Fig,  210. 


rrr 
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Fig,  210.— lifTSiicoaTAi  mubciw  of  the  wirrn  jjtd  sixth  sfacei 

(A.  TO     I 

A,  from  the  aide  ;  B,  from  behind. 

IV,  fourth  dorsjil  Tertebra  \  V,  V,  fifth  rib  And  its  cartilage;  1,1» 
masclcB,  ^liort  and  long  ;  2,  2,  extenial  intercoetaJ  mtUKde  ;  3,  3,  Uie  inttntfj  i 
layori  tkowD  in  the  lower  itpaoe  by  the  r^iaovfil  of  the  external  hkjtr,  uul  M«a  ii  A  li  Af 
upper  vpacet  in  front  of  the  external  layer  :  the  deficieucj  of  tiie  iBtenal  ' 
the  Tertebod  colitma  ia  idioim  in  B. 


The  eztental  mtercoBtal  tnuBcles  are  Btronfer  than  tli6 

Their  fibres  are  intermixed  with  a  consideFable  quasti^  of 
Bubstanoe,  and  are  directed  obliquely  downwards  and  funiraidsfrmtkf 
prominent  lower  marpiii  of  one  rib  to  the  upper  border  of  llie  we^ 
The  extent  of  these  mu&clei  m  generaUy  from  the  tubercles  of  li^  ntil* 
the  outer  ends  of  the  cartilagee  ;  hut  in  the  upper  three  or  ktstwpm 
they  do  not  quite  reach  the  ends  of  the  ril«,  while  in  the  lal  m 
int<?rvals  they  are  continued  forwards  between  the  curtilage  Beflfi 
the  |X)ints  at  whieb  the  muscles  oeaae  the  spaces  are  oocnpied  hj  At 
anifrmr  inftrcoMal  apomnro^fs^  thin  shining  meml^  mpcM  (f 

librcs  having  the  same  direcLion  as  those  of  the  intacaid 
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with  which  they  are  continuous  externally,  and  covering  the  fore 
of  the  internal  intercostals. 

VmrUty, — ^The  tnpracontalU  (Wood)  is  a  mnscnlar  slip  occasionallj  seen,  passing 
j^BB  the  anterior  end  of  the  first  rib  downwards  to  the  fourth,  sometimes  also  to 
■l9  teoond  and  third  ribs.    It  has  been  found  connected  above  with  the  deep 
l^nia  of  the  neck,  or  with  the  acaleni  muscles. 
r 

^  The  intemal  interciMital  muscles  consist  of  fibres  which  incline 
Bovnwards  and  backwards,  but  are  somewhat  shorter  and  less  oblique 
IBmh  those  of  the  external  muscles.  Their  attachments  take  place  on 
I  inner  surfaces  of  the  ribs,  the  upper  one  [being  situated  immediately 
ve  the  subcostal  groove,  the  lower  one  near  the  upper  margin  of  the 
Anteriorly  they  reach  to  the  sternal  ends  of  the  costal  cartilages, 
^■Bd  in  the  last  two  spaces  they  become  continuous  with  the  internal 
^iUiqae  muscle  of  the  abdomen  :  posteriorly  they  extend  as  far  as,  or 
iirtimes,  e«)ecially  in  the  upper  spaces,  slightly  beyond  the  angles  of 
( libs.  Where  the  intemal  mtercostals  are  deficient  behind  the  inner 
of  each  external  intercostal  is  lined  by  the  posterior  intercostal 
urosis,  a  membranous  layer  which  is  continuous  internally  with  the 
rior  costo-transverse  ligament,  and  externally  is  prolonged  into  a 
i  &8cia  between  the  two  intercostal  muscles. 

Btktumi. — ^The  intemal  are  separated  from  the  external  intercostal  muscles  at 
tte  btck  of  the  spaces  by  the  intercostal  yeesels  and  nerves ;  they  are  lined 
iitenallj  by  the  pleura. 

The  kritorefl  eostamnif  twelve  on  each  side,  arise  from  the  tips  of 
*K  transverse  processes  of  the  seventh  cervical  and  eleven  highest  dorsal 
"^tttehne.  Corresponding  in  direction  with  the  external  intercostal 
■Bides,  into  which  they  are  continued  at  their  outer  borders,  they  pass 
^ovnwsods  and  outwards,  spreading  as  they  descend,  and  each  is  in- 
•Wed  into  the  outer  surface  of  the  rib  belonging  to  the  vertebra  below 
tfctt  from  which  it  spring,  between  the  tubercle  and  angle.  The  levator 
sraacles  belonging  to  the  lower  ribs  present  some  longer  additional 

[      ftres  which,  passing  over  a  rib,  are  inserted  into  the  next  one  below  ; 

r    4eie  fibres  are  sometimes  distinguished  as  Umtores  costarum  longiores. 

^        SfUtiffMi, — ^The  levatores  costarum  lie  in  series  superiorly  with  tihe  middle  and 
i      fotterior  scalenl,  and  inf eriorly  with  the  lateral  lumbar  intertransverse  muscles. 

The  raboostal  muscles  (fig.  212,  10)  are  small,  very  variable  bundles 
ip^on  the  inner  aspect  of  the  thoracic  wall,  in  close  connection  with 
UK  internal  intercostals,  and  chiefly  in  the  neighbourhood  of  the  angles 
of  the  ribs.  They  follow  the  same  direction  as  the  intemal  intercostal 
jWclei,  but  their  fibres  extend  over  one  or  two  intercostal  spaces. 
Tlj^  arc  most  constant  on  the  lower  ribs. 

lae  tciAngolmris  stemi,  a  thin  stratum  of  muscular  and  tendinous 
ibres  placed  within  the  thorax,  behind  the  costal  cartilages,  arises  from 
^h^d^cp  surface  of  the  ensiform  process  and  lower  part  of  the  body  of 
*kettemum,  and  firom  the  cartilages  of  two  or  three  of  the  lower  sternal 
1^  Its  fibres  pass  outwards  and  upwards  in  a  diverging  manner,  the 
**«t  being  horizontal,  the  middle  obli(]^ue,  and  the  upper  becoming 
■[w«  and  more  nearly  vertical ;  they  are  inserted  by  separate  slips  into 
^  ooter  parts  of  the  cartilages  of  the  ribs,  sometimes  also  into  the 
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bones,  from  the  sixth  to  the  second  mclasivc,  on  the  tower  boidffi 
inner  surface  of  each.     At  the  lower  marj^n  the  fihre*  are  in  the  i 
plane  with  those  of  the  ti"ansversalis  alxlomiuis,  uf  which  the  Imag 
gterni  muscle  is  a  continuation  npwarch$. 

Jhlcitions. — Tlie  internal  mamnmry  veasela  paa^  lietween  its  aiic€ni3r  \ 
nnd  tlie  costal  cartilages  ;  the  ploiua  is  in  cx^ntact  with  ito  deep  mrfiOi. 

Vtifii'titjt.—The  trmngularia  stemi  is  subject  to  much  v&miion  m  toiH 
and  iN)mtH  of  attachment  in  different  bodieiir  and  eren  on  tlie  oppoiilt  i 
thu  same  body.    Absence  on  one  or  both  sides  hna  boen  recordod. 

Fig.  211. 


J.-'V 


^L^^ 


Fig.  211.— DlsF  MvscLi^  AjTTKiuoii  wxUi  or  Tfls  thokax,  : 

^fuutlitiol  irum  Lusckkft).      (A.  T,)     4 

a,  back  of  the  mantibnum  ;  h^  0,  cl&vtdes ;  I  lo  Xl^  atiterior  |MirtB  ol  tkmm  ^  ^ 
QOSUl  cm-tilAgLS  ;  1,  1',  itemo-HoToid  luiutrles,  iluit  of  ilto  left  aiclo  hd^  c«l  t^  * 
«hi?w  more  fully  the  next  muscle  ;  2,  2',  6tenio*bjoM«  ;  3,  3»  tmiigtilaiift  fteiM ;  i  *» 
tipper  )4Ut  of  traoflTenftlis  aMomhiiK,  tbe  right  and  left  mnscki  ttoeili^Hl  €,4*^ 
fjock  of  thf»  linea  alba  ;  5,  Att;ichuj(nL4  of  the  (Uaplirign  to  tlw  lovir  d^  (lfc«  1^^ 


not  re{»re»<fntc<l  in  the  figure),  intcrdigitAtin^'  with  thote  of  tho  timiis?iiaBlii  ;  f^  1^** 
tlip  to  the  ensiforoi  proceu ;  C,  6,    U,  internal  intcrooelnl  homIoi  atttdiM  ^^ 
vtMDiasi,  aho%vn  in  oil  the  spocea  on  tho  ri^'ht  iiiik,  but  only  la  Iho  higlMil^v  d^Ht  kl 
Hide  ;  At  7»  7,  7«  in  the  lower  spaces  of  tho  left  side,  the  extenial  laloreoil^  i 
aeea,  tho  intoitiAi  hiYing  been  remorcd* 
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aphragnif  or  midriff,  forms  a  nmscnlo-tendinoiifi  partition 
he  abdominal  and  thoracic  cavities.  It  consists  of  muscular 
rh  arch  upwards  as  they  converge  from  the  circumference  of  the 
vity  to  an  aponeurotic  tendon  in  the  centre,  and  it  is  perforated 
•ious  structures  which  pass  from  the  thorax  to  the  abdomen. 
ng  to  the  mode  of  origin  and  arrangement  of  its  fibres  the 
I  is  divided  into  : — a  vertebral  portion,  arising  posteriorly  from 
J"  vertebne  by  two  thick  processes  or  crura,  and  from  two 
nds  on  each  side  external  to  the  bodies  of  the  vertebraj,  called 
tmenis ;  a  costal  portion  on  each  side,  arising  from  the  car- 
the  lower  six  ribs  ;  and  a  sternal  portion,  arising  anteriorly 
)ack  of  the  ensiform  process. 


rHE  LOWER  HALF  OF 
JC,  WITH  FOUR  LUMBAR 
;,    SHOWIHO    THE    DIA- 

ROX  BEFORE  (modified 
dika).     (A.  T.)     i 

dorsal  vertebra ;  6, 
ar  vertebra;  c,  ensi* 
;  df  (f  ,  the  aorta  pass- 
its  opening  in  the  dia- 
eMpiiagoB ;  /,  opening 
1  ci  the  diaphragm  for 
rena  cava  ;  1,  central, 
d  3,  left  division  of 
tendon  of  the  dia- 
right,  and  5,  left 
ascending  from  the 
laigins  of  the  tendon  ; 
id  7,  left  cms;  8, 
the  right  side,  the 
th  and  eighth  inter- 
nal muscles,  deficient 
I  vertebral  column, 
I  two  upper  spaces  the 
«temm  and  the  ex- 
ostal  muscles  9,  9,  are 
,  on  the  left  side,  sub- 
m^  in  this  case  largely 


*ira  or  jnllars  arise  by  tendinous  fibres,  intimately  connected 
uterior  common  ligament,  from  the  upper  three  or  four  lumbar 
ind  the  interposed  discs  on  the  right  side,  and  from  the  first 
id  vertebrae  and  corresponding  dScs  on  the  left  side.  The 
portions  of  the  crura  are  continued  higher  internally  than 
,  and  curving  forwards  and  inwards  join  in  the  middle  line  so 
an  arch  over  the  front  of  the  aorta ;  while  inferiorly  their  inner 
reqpently  meet  behind  that  vessel,  which  is  thus  enclosed  in  an 
18  loop  or  ring.  The  muscular  fibres  of  the  crura,  springing 
tendons  in  thick  bundles,  diverge  as  they  pass  upwaros  to  the 
losterior  margin  of  the  central  aponeurosis.  Tne  innermost 
[le  two  pillars  decussate  in  front  of  the  aortic  opening,  and  pan 
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Tip  ou  oiipoBite  sides  of  the  cesopliagua,  for  whicli  they  thus 
elongated    ajierture,   meeting  and  again   decus^iting   to  &>im\ 
anteriorly  as  they  join  the  tendon.  In  the  first  decussation  the  i 
derived  from  the  rijrht  ems  usually  passes  in  front  of  that  from  the! 
^'hich  k  much  emalicr  and  not  unfrequentlj  is  altogether  wanting. 
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Fig.  213,  Fig.      218.— Td 

Tlic  lower  nbs  ud  • 
num  Aiv  dravu 
so  as  to  expcweaiK 
tfae  lower  sur&ce  d  \ 
diaphragio,  mnd  tibs  im 
c^,  :<j^^^\\  upper     lanilMr 

\^^  L  ^  ^^^=\\         l^Ave  been  expoiad  Iqrt^ 

remnval  of  ftU  iht  mnife 
on  tbe  righl  toAif  nd  ill 
dissectian  of  tbe  fMi 
laagaiu  aaid  qntoMi 
lumbomm  on  tUkftili 
a,  aorta,  esai&poi  6« 
between  tlie  pUlMi  on  tk 
first  lumbar  VMridlm,  Vi 
€PSopbagu9,  ia  its 
between  the 
fibres,  represeoted  iiO  I* 
to  the  rigbl ;  t,  afsttft 
for  tbc  inferior  ftaicifn* 
situated  si  ilio  fibs  tf 
union  of  the  miildle  ul 
richt  diriaiona  of  tfce  If*^ 
foil  tendon ;  d^  fesiik 
ItimbAT  Tertebfi;  c.  't 
twelfth  nis;  /,  /, 
elev«nUi  riba ;  li  *»- 
dinons  part  of  the  ii(M 
emit;  2,  Ihfi  M;  )> 
tendinous  arob  fovBd  tf 
their  union  over  the  aorta,  aboTe  wbicb  the  decussation  of  tb«  mnscolar  fihm  ii  P»J 
4,  teconil  decussation  of  muscular  fibres  in  front  of  the  oesophageal  opening  ;  5|  an  tht 
right  ffidet  the  attachmcat  of  the  arched  li^meMta  to  tho  first  and  second  lumbar  ttm- 
Terse  pnH.c>4Se^  ;  from  5  t^  r,  cxterDAl  arcbed  ligament :  +,  is  in  the  hollow  of  the  iMfml 
arched  ligament  from  which  the  psoas  has  been  removed  ;  5»  on  the  left  »dei»  wicnil 
arched  Ug^iment ;  6,  the  middle  division  of  the  trefoil  tendon,  from  which  in  fmstpHill* 
8lii>»  of  attnchnieut  of  the  difiphragm  to  the  eusifonn  process ;  7,  the  kit,  and  S»  t^ 
ri^ht  divisions  of  tbe  trefail  tendon  ;  from  tbe  outer  and  anterior  maTgins  of  these  the  cocUl 
slips  i>f  tbe  muscle  are  seen  diverging,  and  from  the  postenor  border  of  the  lemloft  tk* 
ftlipj  of  orixin  prooeeding  from  tbe  arohed  ligaments  and  the  tendinous  arch  of  tht^noi 
9^  part  of  the  quadratiis  Inmbomin  ;  10,  part  of  tbe  psoas  magntu. 
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The  iiihrno}  arrhed  liganmii  (ligamentmn  arena tnm  intemmn) 
fibrous  baofi  which  extends  fi-om  tbe  body  to  the  trausrerse 
the  first  lambnr  Tertebru,  and  sometimes  also  to  that  of  the  secood*  i 
arches  over  the  upper  part  of  the  ]>soas  muscle.  The  external  arckU 
Ugixment  (ligament um  areuatum  externum)  extends  outwartis  from  tlif 
transverse  process  of  the  first  lumbar  vertebra  t^  the  last  rib,  arDhii 
over  the  front  of  the  rjuatlratus  lumboram :  it  is  the  up{X!r  part  of  (' 
fascia  covering  that  muscle,  somewhat  increased  in  thickneaa.  From  f 
arched  ligaments  muscular  fibr^is  take  origin,  and  are  directed  npi« 
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to  the  lateral  portions  of  the  posterior  margin  of  the  tendinous  centre. 
It  frequently  nappens  that  flesliy  fibres  spring  only  from  the  inner 
portion  of  the  external  arched  ligament,  and  in  that  case  a  triangular 
interval  is  left  between  the  vertebral  and  costal  portions  of  the  muscle 
through  which  the  areolar  tissue  of  the  thoracic  cavity  becomes  con- 
tinuous with  that  of  the  abdomen. 

The  costal  portion  of  the  muscle  consists  of  a  series  of  serrated  slips 
arising  from  the  cartilages  of  the  six  lower  ribs,  and  interdigitating  with 
the  attachments  of  the  transversalis  abdominis  muscle  (fig.  211).  They 
sometimes  arise  also  in  part  from  the  osseous  ribs.  The  sternal  portion 
18  a  narrow  slip,  sometimes  divided  into  two,  separated  on  each  side  from 
the  costal  portion  by  an  interval  which  gives  passage  to  the  epigastric 
branch  of  the  internal  mammary  artery,  together  with  some  lymphatics, 
and  in  which  the  lining  membranes  of  the  thorax  and  abdomen  are 
separated  only  by  a  small  quantity  of  loose  connective  tissue.  The  sternal 
filxes  of  the  maphragm  are  much  the  shortest ;  the  lateral  costal  fibres  are 
the  longest.  The  fibres  of  the  sternal  and  costal  slips,  afler  being  united, 
rise  in  an  arched  and  converging  manner  to  be  inserted  into  the  anterior 
and  external  margins  of  the  central  tendon. 

The  central  tendon — trefoil  or  cordifarm  tendon — is  a  strong  aponeurosis, 
fbnning  the  central  and  highest  part  of  the  diaphragm.  It  is  elongated 
from  side  to  side,  convex  in  front  and  concave  behind,  and  consists  of 
three  lobes  or  alee,  partly  separated  by  indentations.  The  right  lobe  is 
the  largest ;  and  the  left,  which  is  elongated  and  narrow,  is  the  smallest 
of  the  three.  The  central  tendon  is  surrounded  on  every  side  by  the 
muscular  portion  of  the  diaphragm,  the  fibres  of  which  are  directly 
oontinuous  with  those  of  the  tendon.  The  tendinous  fibres  cross  one 
another^  and  are  interwoven  in  various  directions. 

Foramina, — ^There  are  in  the  diaphragm  three  large  perforations  for 
the  passage  respectively  of  the  aorta,  the  oesophagus,  and  the  vena  cava, 
besides  some  smaller  holes  or  fissures  which  are  less  regular. — a,  Tlie 
foramen  for  the  aorta  (hiatus  aorticus),  placed  in  front  of  the  vertebne, 
18  bounded  by  tendinous  fibres  of  the  crura  as  ahready  described.  Besides 
the  aorta,  this  opening  transmits  the  thoracic  duct,  and  generally  also 
the  large  azygos  vein.  b.  The  foramen  for  the  oesophagus,  higher  and 
fiffther  forwards  than  the  preceding,  as  well  as  a  little  to  its  left,  is  sepa- 
rated from  that  opening  oy  the  decussating  fibres  of  the  criu-a.  It  is 
oval  in  form,  and  is  generally  entirely  surrounded  by  muscular  fibres ;  in 
some  rare  cases,  however,  a  small  pturt  in  front  is  formed  by  the  margin 
of  the  central  tendon.  Through  it  pass  also  the  pneiuno-gastric  nerves. 
€.  The  opening  for  the  vena  cava  (foramen  quadratwn)  is  placed  in  the 
highest  part  of  the  diaphragm,  in  the  tendinous  centre  at  the  junction  of 
the  right  and  middle  lobes,  posteriorly.  Its  form  is  somewhat  quad- 
rangular ;  and  it  is  bounded  by  fasciculi  of  tendinous  fibres  running 
parallel  with  its  sides.  Besides  the  foregoing  large  foramina  there  are 
small  perforations  through  the  crura  for  the  splanchnic  ner\'es  on  both 
sides,  and  for  the  small  azygos  vein  on  the  left  side,  while  the  large 
asygos  vein  often  takes  its  course  through  the  right  crus.  The  cord  of 
the  sympathetic  nerve  either  perforates  the  outer  part  of  the  cms  or 
\  under  the  internal  arched  Ugament. 


Ibrm  and  Relationt. — The  upper  or  thoracic  sor&oe  of  the  diaphragm  is  highly 
anshad.    Its  posterior  and  lateral  fibres,  ascending  from  their  connection  with  tha 
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lower  margin  of  the  thorax,  are  for  a  considerable  extent  placed  close  to  the  zAi^ 
the  lungs,  especially  in  their  collapsed  condition,  not  descending  so  &r  as  tk 
attachments  of  the  diaphragm.  The  vaolt  of  the  diaphragm  rises  higher  on  tk 
right  than  on  the  left  side.  In  the  dead  body  it  rises  on  the  right  side  to  tk 
level  of  the  junction  of  the  fifth  rib  with  the  stemnm,  and  on  the  left  side  on^ 
as  high  as  the  sixth.  This  difference  is  connected  with  the  great  size  and  fins- 
ness  of  the  liver  on  the  right  side.  It  is  covered  superiorly  by  the  pleane  aai 
the  pericardium  ;  the  fibrous  layer  of  the  latter  membrane  blending  with  tk 
tendinous  centre,  as  well  as  with  the  fascia  covering  its  muscular  substance.  Tkfk 
lower  surface,  of  a  deeply  concave  form,  is  lined  by  the  peritoneum,  and  has  a 
apix)sition  with  it  the  liver,  the  stomach,  the  pancreas  and  spleen,  and  thekidiicyi 
Var'utk's. — The  sternal  portion  of  the  muscle  is  not  unfrequently  wantiiif. 
As  a  very  rare  occurence  a  fleshy  fasciculus  has  been  seen  passing  from  the  upps 
surface  of  the  diaphragm  to  the  wall  of  the  oesophagus  (Hallor,  Cmyeilhier). 

Nerves.— The  intercostals,  levatores  costarum,  suboostals.  and  triangnkm 
stemi  are  supplied  by  the  intercostal  nerves.  The  diaphragm  is  supplied  \fj  the 
phrenic  ner\'es  from  the  fourth  and  fifth  cervical  nerves,  and  likewise  by  sjmpir 
thetic  filaments  from  the  plexuses  round  the  phrenic  arteries. 

Actions.— Movements  of  Bespiration.— The  mechanical  act  of  respiiatioa 
consists  of  two  sets  of  movements,  viz.,  those  of  inspiration  and  of  expiratioii,  m 
which  air  is  successively  drawn  into  the  lungs  and  expelled  from  them  bj  tke 
alternate  increase  and  diminution  of  the  thoracic  cavity.  The  changes  in  the 
capacity  of  the  thorax  are  effected  by  the  expansion  and  contraction  of  its  latenl 
walls,  called  coftfttl  n'jtj)iratio?i.  and  by  the  depression  and  elevation  of  the  floorof 
the  cavity,  through  contraction  and  relaxation  of  the  diaphragm,  called  rfis- 
j)hragmatic  or  ahdom'nial  respiration.  These  two  movement:)  are  noimaDj 
combined  in  the  act  of  respiration,  but  in  different  circumstances  one  of  them  k 
resorted  to  more  than  the  other.  Thus,  abdominal  respiration  predominates  in 
the  male,  while  costal  respiration  is  employed  to  a  greater  cxt^'ut  in  the  female. 
Inspiration. — The  study  of  the  movements  of  the  thoracic  walls  in  respiration 
presents  considerable  difficulty  from  the  complexity  of  these  movements,  and 
from  the  impossibility  of  perfectly  imitating  in  the  dead  body  the  mechanical  con- 
ditions under  w^hich  they  occur  in  life.  On  a  fresh  ligamentous  tliorax.  by  raising 
and  depressing  the  gtcrnvTm,  the  ribs  may  be  moved  upwards  and  dovmwards 
nearly  parallel  to  one  another  ;  the  first  rib  mo\'ing  as  freely  as  the  others.  Bnt 
during  life  several  causes  combine  to  make  the  fir:?t  rib  more  fixe^l  than  those 
which  follow  ;  as  for  example,  the  weight  of  the  upper  extremity,  and  thesttain 
of  the  intercostal  muscles  and  ribs  beneath.  The  movements  of  the  thoncic 
walls  in  respiration  are  as  follows  :  1st.  The  antero-jTOsterior  diamet-er  is  increased 
by  a  forward  movement  of  the  sternum  with  the  attached  ribs  and  cartilages ;  tlie 
lower  end  of  the  sternum  being  raised  and  advanced,  while  the  upi>er  end,  which 
in  easy  respiration  is  at  rest,  or  nearly  so,  is  only  raised  in  full  inspiration.  2nd. 
The  transverse  diameter  of  the  thorax  is  increased  by  the  elevation  and  the  ever- 
sion  of  the  ribs  ;  the  first  of  these  movements  bringing  larger  costal  arches  to  a 
level  occupied  in  expiration  by  smaller  arches  above  them  ;  and  the  second,  by 
the  rotation  of  the  ribs  round  an  axis  extending  from  their  vertebral  extremities 
to  the  sternum,  increases  the  widtli  of  their  arch  outwards.  These  movements 
are  facilitated  ])y  the  elasticity  of  the  ribs  and,  to  a  greater  extent,  of  the  car- 
tibges,  allowing  of  the  opening  out  of  the  angle  between  the  two,  which  is  ren- 
dered necessary  by  the  resistance  offered  by  the  sternum  and  the  weight  of  the 
upiwr  limb  to  the  forward  and  upward  movement  of  the  anterior  extremities  of 
the  costal  arches,  while  the  capacity  of  the  thorax  is  also  increased  in  its  inferior 
part  by  the  simultaneous  backward  movement  of  the  lower  ribs,  due  to  the  ar- 
rangement of  the  costo-transverse  articulations  (seep.  149).  3rd.  The  vertical 
diameter  of  the  thoracic  cavity  is  increased  by  the  descent  of  the  platform  of  the 
diaphragm  forming  it-*  floor  :  and  as  the  lower  ribs  are  drawn  backwards  and  oat- 
wards  rather  than  raised,  while  the  last  rib  maj' even  move  somewhat  downwnzdi. 
the  depth  of  the  hinder  part  of  the  cavity  is  by  this  means  also  slightly  augmented. 
Lastly,  it  may  be  remarked,  that  extension  of  the  vertebral  colnmn  isan  important 
agent  in  respiration,  for  when  the  column  is  bent  forwards,  the  xibe  axe 
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tfcther  in  the  concavity  of  the  curve,  and,  conversely,  when  the  column  is  ex- 
Bided,  the  ribs  are  separated* 

Attion  of  th9  intercostal  musrlet, — ^The  manner  in  which  these  muscles  act  has 
MB  »  sabject  of  controversy  from  an  early  time,  and  is  not  yet  thoroughly  deter- 
riaod.  It  is  now  generally  agreed  that  the  external  muscles  are  elevators  of  the 
Jm^  and  therefore  muscles  of  inspiration,  but  as  to  the  action  of  the  internal 
\  there  is  still  considerable  difference  of  opmion.  According  to  one  view, 
by  Haller,  the  external  and  internal  layers  have  a  common  action,  the 
luting  fibres  acting  in  the  direction  of  the  diagonal  between  them  ;  while  ac- 
:  to  another  view,  that  of  Bamberger,  the  extei-nal  intercostal  muscles  are 
I  to  be  elevators,  but  the  internal  are  hold  to  be  depressors  of  the  ribs.  More 
BDentiy  these  views  have  been  modified  by  Hutchinson  to  the  extent  of  admitting 
kttt  the  external  intercostal  muscles,  and  the  parts  of  the  internal  intercostak 
ikeed  between  the  costal  cartilages,  elevate  the  ribs,  and  that  the  lateral  portions 
if  the  internal  interoostals  act  as  depressors.  This  view  is  illustrated  mechanically, 
lod  sapposed  by  some  to  be  demonstrated,  by  means  of  a  mechanism  of  rods  and 
daitic  bands  imitating  the  conditions  of  the  ribs.  But  the  ribs  differ  from  such 
ods  in  respect  that  they  are  not  straight  or  rigid  bars,  and  are  not  free  at  either 
nd,  but  are  deeply  curved,  and  have  the  greatest  ext3nt  of  motion  in  the  middle 
if  their  arch  ;  and  in  the  living  subject  the  costal  arches,  in  their  elevation,  both 
!Otefee  upon  certain  axes  and  diminish  their  cunature,  instead  of  describing  a  simple 
qpnrmrd  and  downward  movement  like  the  bars,  so  that  it  is  impossible  to  draw 
■jcertain  conclusion  from  such  imperfect  imitations  of  the  mechanism.  The  view 
idrocated  by  Haller,  that  the  two  muscles  act  in  combination  as  elevators  of  the 
ibm,  appears  to  derive  support  from  several  circumstances,  among  which  may 
w  particularly  mentioned  the  deficiency  of  the  external  intercostal  muscles  in 
boat  mnd  of  the  internal  behind,  in  situations  where  both  would  undoubtedly 
let  as  depressors,  and  the  experiments  of  Duchcnne,  who  found  (''  PhysioL  des 
HooTements,"  &c.,  p.  G4G)  that  the  direct  galvanic  stimulation  of  the  external  in- 
jeioostal  muscle  throughout  the  fifth  space  caused  the  lower  rib  to  rise  towards 
Eiie  upper,  and  likewise  that  the  stimulation  of  the  internal  intercostal  muscle 
in  the  intercartilaginous  part  of  the  space  also  caused  the  lower  rib  to  rise,  and 
who  farther  found  that  when  the  galvanic  stimulus  was  so  strong  as  to  reach  the 
nteroofltal  nerve,  and  throw  the  whole  of  the  internal  as  well  as  the  external  in- 
»KXMtal  muscle  into  action,  the  lower  rib  was  still  elevated.  This  view  also 
m  the  one  adopted  by  Henle  and  Luschka,  the  latter  referring  especially  to  the 
gqperinients  of  Budge  on  the  muscles  of  living  animals,  as  proving  that  the  in- 
senial  intercostal  muscles  elevate  the  ribs  (Budge, ''  Lchrbuch  dcr  Physiologic  des 
Hensehen,*'  Weimar,  18C0.  p.  79).  On  the  other  hand,  the  careful  and  extensive 
Kries  of  measurements  carried  out  by  v.  Ebner  on  the  partially  dissected  thorax, 
both  in  the  collapsed  and  inflated  conditions,  tend  to  confirm  Hutchinson's  view, 
indicating  that,  with  the  exception  of  the  first  two  intervals,  the  intercostal 
spaoes  are  generally  widened  and  the  fibres  of  the  interosseous  internal  inter- 
aoatalfi  lengthened  during  inspiration  (Arch.  f.  Anatomic,  1880,  p.  185). 

Apart  from  the  action  of  these  muscles  in  producing  movement  of  the  ribs, 
they  also  fulfil  an  important  function  in  supporting  and  maintaining  an  equable 
benaifln  in  the  portions  of  the  thoracic  wall  corresponding  to  the  intercostal 
spaoea,  without  opposing  the  resistance  to  the  movements  that  would  be  presented 
by  a  firmer  although  elastic  structure  in  the  same  situation. 

Tlie  levatares  eo»tarum  are  usually  considered  to  have  a  similar  action  with  the 
poeterior  fibres  of  the  external  intercostal  muscles,  and  are  therefore  ranked 
among"  the  agents  of  inspiration.  The  above-mentioned  experiments  of  v.  Ebner, 
however,  tend  to  show  that  these  muscles  have  very  little  influence  upon  the 
eleration  of  the  ribs,  but  that  their  fibres  are  most  contracted  during  extension 
and  lateral  flexion  of  the  dorsal  part  of  the  spinal  column.  The  scalene  muscles 
also  contribute,  even  in  normal  and  quiet  inspiration,  to  the  support  and  elevation 
of  the  first  and  second  ribs  ;  and  it  is  obvious  that  the  tcrratut  posticus  superior 
most  have  a  similar  effect  on  those  upper  ribs  to  which  it  is  attached. 

The  action  of  the  diaphrafftn  is  more  easily  understood  than  that  of  the  inter* 
jDoetal  muBcleaL    By  its  contraction  and  descent  ita  convexity  is  diminished,  the 
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abdominal  viscera  are  pressed  downwards,  and  the  thorax  expanded  yertically.  Hi 
fibres  arising"  from  the  ribs,  being  directed  nearly  vertically  nj^words  from  f 
origins,  mnst  tend  to  raiso  those  ribs,  and  Dnchenne  has  shown  that  the  conj 
tion  of  the  diaphragm  by  itself  elevates  and  expands  the  upper  ribs  to  whidiili 
attached,  bat  only  so  long  as  the  vault  of  the  muscle  is  supported  \ij  tin 
abdominal  vi<;ccra,  for  when  they  are  removed  it  no  longer  has  that  actkn  {tf. 
(fit.  p.  020).    The  scrratus  jwstlcun  inferior  and  qnadratus  Inmbomm  mii8dfli,if 
opposing  the  diaphragm,  and  thus  giving  it  a  fixed  point  on  which  to  dex 
become  assistant  muscles  of  inspiration.    The  anterior  fibres  of  the  displinia, 
being  directed  more  horizontally  towards  the  central  tendon,  oppose  the  fornid 
motion  of  the  sternum ;  hence  the  sternum  becomes  arched  in  patients  long  nbjeGl 
to  asthma.    (Hutchinson,  Article  "  Thorax,"  in  Todd's  *'  Cyclopaedia  of  AniJ 
and  Physiology ; "  Meyer,  "  Physiologische  Anatomic.") 

In  more  forcible  inspiration,  and  more  especially  in  severe  attacks  of  dyqiMi^ 
there  are  called  into  play  other  powerful  muscles,  to  secure  the  inspiratozya 
of  which  a  fixed  attachment  must  be  provided  by  the  support  and  eleratknrf 
the  shoulder  and  arm  ;  among  these  may  be  enumerated  the  pcctoralU  flitjwr,tti 
lower  part  of  the  ^^^r/or/?//*  w/ryV^r  and  possibly  also  the  lowest  slips  of  the^nvte 
magnvH,  Additional  assistance  in  elevating  the  sternum  and  upper  zib  i 
afforded  by  the  xtcrno-viastold  and  the  infrahyoid  muscles. 

Ej'piration. — In  normal  and  quiet  expiration  the  diminution  of  thectpid^ 
of  the  chest  is  mainly,  if  not  wholly,  due  to  the  return  of  the  waUs  of  ^ 
chest  to  the  condition  of  rest,  in  consequence  of  their  own  elastic  reaction,  ad 
of  the  elasticity  and  weight  of  the  viscera  and  other  parts  displaced  \xj  inapit* 
tion ;  the  lungs  themselves,  after  distension  by  air,  exert  considerable  elaitiB 
force,  and  no  doubt  the  ribs  and  their  cartilages  react  strongly  by  tiieir  elutk 
return  from  the  elevated  and  expanded  condition  into  which  they  hod  beenthion 
by  the  inspiratory  forces.  In  more  forcible  acts  of  expiration,  in  mnieDhf 
efforts  of  the  limbs  and  trunk,  and  in  efforts  of  expulsion  from  the  thozadc  nd 
abdominal  cavities,  all  the  muscles  which  tend  to  depress  tho  ribs,  and  tiioK 
which  compress  the  abdominal  cavity,  concur  in  powerful  action  to  emptj  the 
lungs,  to  fix  the  trunk,  and  to  expel  the  contents  of  the  abdominal  viscera.  (See 
farther,  "  Action  of  the  Abdominal  Muscles.") 

MUSOIiZB   AND   FASOLS!    OF   THB   ABDOMSN. 

Fascist:. — TIic  snperficial  fascia  of  the  abdomen  is  usually  described 
as  consistin^i^  of  two  layers.  Ouc  of  these,  the  suhciitancous  layer,  corre- 
sponds in  its  general  features  with  the  areolar  subcutaneous  tissue  of 
other  parts  of  the  body,  and  contains  embedded  in  it  a  very  variable  and 
often  large  quantity  of  fat.  The  other,  or  (hejier  hnjer^  is  of  a  denaer 
and  more  membranous  structure,  and  cont^uns  a  considerable  amoont  of 
yellow  clastic  tissue  in  its  substance  ;  it  is  only  connected  by  looa 
aroohu'  tissue  to  the  subjacent  aponeurosis  of  the  external  oblique  muscle, 
except  at  the  umbilicus  and  along  the  linea  alba,  where  the  attachment 
is  more  intimate,  while  inferiorly  a  fibrous  and  elastic  expansion  of  con- 
siderable strength,  derived  from  this  layer,  passes  from  the  lower  part  of  Ae 
linea  alba  and  the  symphysis  pubis  to  the  dorsum  of  the  penis,  constitating 
the  Buapeiisorii  lujament  oi  that  organ.  These  two  layera  are  both  con- 
tinuous with  the  superficial  fascia  on  other  parts  of  the  trunk :  they  can  be 
dissected  as  distinct  layera  only  on  the  fore  part  of  the  abdomen,  and  they 
are  separated  in  a  more  marked  manner  in  the  immediate  neighbourbooH 
of  the  gi'oin,  whore  subcutaneous  vessels,  such  as  the  superficial  epigastric 
and  circumllex  iliac,  as  well  jis  lymphatic  glands,  lie  between  them.  This 
distinct  portion  of  the  deeper  *layer  is  known  as  the  fascia  of  Scarpa 
(Struthei-s),  aud  passing  dowji  fi-eely  over  Poupart  s  ligament  it  ends  im- 
mediately below  that  band  by  beconiing  blended  with  the  fascia  lata ;  bnt 
internally,  near  the  external  abdominal  ring,  it  remains  free  and  is  pro- 
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knged  downwardfl  over  the  spermatic  cord  to  the  scrotum.  The  sub- 
CDtaneons  layer,  losing  its  £it,  is  combined  with  the  deeper  layer  as  they 
both  pass  to  the  scrotum  ;  and  here  the  united  layer  acquires  a  reddisn 
bxywn  colour,  and  undergoes  a  modification  in  structure  by  becoming 
■liiigled  largely  with  involuntary  muscular  fibres,  constituting  the  dartos 
hmic  of  the  scrotum.  Some  involuntary  muscular  fibres  also  exist  in  the 
altered  superficial  fascia  which  covers  the  penis.  This  covering,  on 
leaving  the  scrotum  posteriorly,  becomes  continuous  with  the  supeftcial 
&scia  of  the  perineum. 

The  puts  of  the  snperficial  fascia  here  described  have  received  minute  atten- 
tkni  from  anatomists,  by  reason  of  their  close  relation  to  the  seat  of  hernial 
toxnoorj  and  other  pathological  conditions ;  the  adhesion  of  the  fascia  below 
Poapart's  ligament,  and  its  disposition  over  the  inguinal  aperture,  spermatic 
cord,  and  scrotum,  while  they  prevent  the  descent  upon  the  thigh  of  fluid  which 
luM  been  effused  beneath  the  fascia,  cause  it  either  to  spread  upwards  upon  the 
abdomen  or  to  take  its  course  downwards  into  the  scrotum. 

The  deep  layer  of  the  abdominal  fascia  is  also  interesting  as  corresponding 
with  the  tunica  ahdominalU  of  animals,  a  strong  membrane  consisting  almost 
mtirely  of  yellow  elastic  tissue,  which  may  be  well  seen  in  the  horse  or  ox,  and 
which  contributes  to  the  support  of  the  viscera. 

Muscles. — ^The  muscular  wall  of  the  abdomen  is  formed  on  each  side 
for  the  most  part  by  three  layers  of  muscle,  the  fibres  of  which  run  in 
dUUTerent  directions ;  those  of  the  superficial  and  middle  layers  being 
oblique,  and  those  of  the  innermost  layer  being  transverse.  In  front, 
these  three  layers  of  muscle  are  replaced  by  tendinous  expansions,  which 
meet  in  the  middle  line,  giving  rise  to  the  linea  alba ;  on  each  side  of 
this  line  the  fibres  of  the  rectus  muscle  extend  in  a  vertical  direction 
between  the  tendinous  layers,  supported  usually  at  the  lower  end  by  the 
pyramidalis  muscle.  Posteriorly,  the  wall  is  formed  in  part  by  apo- 
nenrosis,  and  in  part  by  muscles  of  which  the  fibres  are  chiefly  vertical, 
viz.,  the  muscles  of  the  back,  and  in  front  of  them  the  quadratus  lum- 
boram. 

The  obliqunfl  eztemiui  abdoxninis  muscle,  the  strongest  and  most 
saperficial  of  the  three  broad  muscles  of  the  abdomen,  arises  from  the 
oater  surface  of  the  lower  eight  ribs,  by  slips  arranged  in  a  serrated 
series,  four  or  five  of  them  interdigitating  with  origins  of  the  serratus 
magnns,  and  three  or  four  with  origins  of  the  latissimus  dorsi.  The 
lower  and  upper  digitations  of  the  external  oblique  are  connected  with 
the  ribs  near  their  cartilages,  the  intermediate  ones  are  attached  to  the 
ribs  at  some  distance  from  their  extremities ;  the  lowest  digitation 
generally  embraces  the  cartilage  of  the  twelfth  rib.  The  fleshy  fibres 
from  the  last  two  ribs  pass  down  in  a  nearly  vertical  direction  to  be  in- 
serted into  the  external  margin  of  the  crest  of  the  ilium  for  about  the  an- 
terior half  of  its  length  ;  all  the  rest  incline  downwards  and  forwards, 
and  terminate  in  tendinous  fibres,  which  form  the  broad  aponeurosis  by 
which  the  greater  part  of  the  muscle  is  inserted. 

The  aponeurosis  of  the  external  oblique  muscle  is  wider  below  than 
above,  and  is  larger  than  that  of  either  of  the  subjacent  broad  muscles. 
Cionsisting  for  the  most  part  of  oblique  fibres,  which  continue  the  direc- 
tion of  the  muscular  fasciculi,  it  extends  inwards  towards  the  middle 
line  in  front,  where  it  meets  its  fellow  of  the  opposite  side  in  the  linea 
alba ;  at  some  distance  from  this  line,  but  &rther  out  above  than  below, 
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it  becomes  inseparablj  united  with  the  apuneiirosls  Ix'iieath,  and  ft 
}^SLTi  of  the  Bbeath  of  the  rectus  miiBclc  in  the  whole  extent  of  the 
iruni  the  easiforni  i>rocess  to  the  symphysis  pubis.  The  iipfcr  prt 
the  aponeiinjsia  is  connected  with  the  pectorahs  major,  giving  origin  tti 
the  lowest  fibres  of  that  muscle.  The  lowest  fibres  ot  the  aponenrosii  in 
closely  a^^.Tegated  tof^ethcr,  and  extend  across  from  the  anterior  FTif^r 
spine  of  tlie  ilium  to  the  spine  of  tlie  pubis,  in  the  furm  of  a  thii >. 
hand,  which  is  called  Foiipartii  li/fammL  Tins  ligament  is  ciured  vnm 
its  convexitj  downwards  owin^  to  the  attachment  of  the  iliac  p:jrtitiD  of 
the  fascia  lata  to  its  lower  Iwrder,  Ijut  the  degree  of  curvature  and  ik 
tension  of  the  band  vary  with  the  position  of  the  limb,  being  incruiaiJ 

Fig.  214. 
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Fig.     'Mi.^SVTERflClAh    VmW  OP   tlllC   MUSCLES  OF   THE   ABpOlUar,    FAOV 
6LKSHTLT   FROM    TUB   SIDK.       (A,  T* )      f 

14,  14,  exterual  ohliquc  mnBcle  ;.  15,  placed  OTer  tbc  en»ifonn  proce»  at  the  n|ipffl 
ol  the  linen  alba  ;  IT/,  umbUiciui ;  ld«  Hvmpbj6i«  xmbis  ftt  the  lower  end  of  ih«  T 
alba  ;  above  10,  tbc  (lynuuidAles  muBcles  arc  seen,   tchowinj^  tbit»t)gh  the 
lipoueitrostM  ;  (torn  the  upper  14  to  17,  the  Imcasemiliimu-is  ;  lietwcen  this  line  mod  iheliBA 
aJl**   jsre   Been    the    Hncie    tnuiBTerga? ;    ahovc    2*2,    the   curved   msirgiii    of    P(M||« 
iigameitt ;  on  either  side  of  16,  the  extcnud  abdominal  ring  is  indicated. 
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ith  extension  and  eversion,  and  diminished  with  flexion  and  invei*sion  of 
le  thigh. 

The  aponeurosis  is  perforated  by  numerous  small  apertures  for  the 
nsage  of  cutaneous  vessels  and  nerves,  and  near  the  body  of  the  pubis 

Lone  large  opening  which  transmits  the  spermatic  cord  in*  the  male  or 
round  ligament  in  the  female.  This  is  known  as  the  mperficialoY 
tkmal  abdominal  ring  (external  inguinal  aperture),  and  is  formed  by  the 
eparation  of  the  fibres  composing  the  lower  and  inner  angle  of  the  apo- 
leorosis  from  the  innermost  part  of  Poupart's  ligament.  The  direction 
of  the  opening  is  obliquely  upwards  ana  outwards,  conformably  to  the 
direction  of  the  principal  fibres  of  the  aponeurosis  ;  its  base  is  formed 
bfthe  pubic  cres^  and  its  sides  by  the  two  sets  of  diverging  fibres  called 
the  pillars.  The  upper  or  internal  pillar  is  flat  and  straight,  and  is 
attached  to  the  anterior  surface  of  the  symphysis  pubis,  decussating  with 
the  corresponding  fibres  of  the  opposite  side  :  the  lower  or  external 
pillar  is  in  its  upper  part  also  flat  and  thin,  but  its  lower  part,  which  is 
formed  by  the  inner  end  of  Poupart's  ligament,  is  thick  and  prismatic, 
md  curves  strongly  inwards  to  its  termination  at  the  pubic  spine. 

"While  the  mesial  attachment  of  Poupart's  ligament  takes  place  mainly 
nto  the  pubic  spine,  the  deepest  fibres  of  that  band  are  sent  backwards 
x>  be  fixed  to  the  innermost  part  of  the  ilio-pectineal  line  for  a  distance 
>f  about  three-quarters  of  an  inch,  constituting  a  triangular  layer  which 
s  teraied  OimhernaVs  ligament^  and  which  presents  upper  and  lower 
Jurfeces,  and  a  concave  external  margin,  the  latter  being  free  and 
rormiiig  the  inner  boundary  of  the  crural  ring.  Some  of  the  fibres  of 
Simbemat's  ligament  and  of  the  outer  pillar  of  the  ring  are  usually 
attached  only  indirectly  to  the  bone ;  and  these  are  reflected  upwards  and 
^vards  beneath  the  spermatic  cord,  becoming  incorporated  with  the 
^pvest  part  of  the  front  of  the  sheath  of  the  rectus,  and  reach  the  middle 
3^6  where  they  interlace  with  the  fibres  of  the  opposite  side.  They 
orm  a  variably  developed  layer,  placed  behind  the  lower  part  of  the 
l^^temal  abdominal  ring  and  its  inner  pillar,  and  known  as  the  triangular 
Qscia. 

On  the  surface  of  the  aponeurosis,  especially  in  its  lower  part,  are 
een  slender  bundles  of  fibres  crossing  transversely  and  binding  together 
te  principal  oblique  fibres.  These  are  the  intercoluimmr  fibres,  and  they 
re  most  developed  in  the  neighbourhood  of  the  outer  third  of  Poupart^s 
gament,  and  the  anterior  superior  iliac  spine.*  They  extend  across  the 
pper  part  of  the  external  abdominal  ring,  closing  to  a  greater  or  less 
[tent  the  angular  interval  left  between  the  diverging  pillars,  and  from 
lem  a  thin  membrane  is  prolonged  downwards  upon  the  spermatic  cord, 
lown  as  the  intercolumnar  or  spermatic  fascia.  The  external  abdominal 
Dg  thus  acquires  a  somewhat  oval  form,  and  its  size  varies  in  proportion 
Sie  degree  of  development  of  these  fibres.  In  the  male  tne  opening 
IS  an  average  length  of  an  inch  or  a  little  more,  with  a  breadth  of  half 
.  much.    In  the  female  it  is  usually  much  smaller, 

^elationt. — The  external  oblique  mnscle  is  snperficial  with  the  exception  of  a 
mil  part  at  its  posterior  border  which  is  overlapped  by  the  latissimus  dorsL 
lies  upon  the  internal  obliqne  and  the  lower  ribs  with  their  cartilages,  and 
«  intervening  intercostal  muscles.  The  origins  of  the  external  oblique  and 
feiMimus  sometimes  meet  at  the  iliac  crest,  but  more  frequently  a  small  interval 
left,  and  the  free  portion  of  bone  forms  the  base  of  a  triangular  space  betweea 
« two  muscles,  in  which  a  hernia  (lumbar  hernia)  has  been  seen  to  protrude. 
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Fig.  215. 


VariHir^.-^The  external  obliqnfi  Tariee  cMefly  in  the  number  of  lU  Attack- 
ments  totheribd.  Abtience  of  the  highest  or  lowest  digitation  is  not  unoonunaii; 
on  the  other  hand,  one  or  more  elipe  may  bo  doubled,  most  frequently  ihom  doo  I 
the  eighth  and  ninth  ribn ;  or  an  additional  tflip  may  ari^e  from  the  loffifav  I 
aponeurosis  J^elow  the  lost  rib.  Besides  the  oonneoticm  with  the  tieotQtilail 
major^  Bome  fibres  are  occasionally  continned  into  the  Berratns  magna*,  "fttl 
muscle  ha»  aUo  been  found  double^  the  deeper  ^tortion  passing  from  t^  msOt,  I 
tenth  and  eleventh  ribs  to  the  cre^^t  of  tlie  ilinm  (Macalister). 

The  obli^mus  intermts  abdominis  muscle,  placed  under  copct  of  1 

the  exterawl  ol>liqae,  arises  by  fleshy  fibres  from  the  external  half  or  two^ 
thirds  of  the  deep  surface  of  Poupart's  ligament ;  by  short  tendiuow 

Tig>   215. — Latkbal  rrKw  <*  rai 

XtrSCLXS  OP  THK  ABlKilfXXt  fll 
fJtTRKXAL  OIILIQUK  MCSCLK  HATtK 
SlEir  EXroSM*  BT  TBI  UJIWJl 
OP  THK   EXTKR^AL   D8U^}V1  [mtii- 

fietl  froiQ  Heule).     (A.  T.)    i 

at  anterior  superior  iliJic  fpiae;  t, 
great  trochanter ;  <*.  pubic  iptoe ;  i, 
posterior  bycr  of  tho  lumKar  hni, 
YI  ana  Xn,  *itth  aud  tirelfti  nhi; 
1,  lo^-er  part  of  the  pectoalis  ttijdi, 
whero  it  is  attached  to  tb«  tipmmttf 
ais  of  the  enterual   Dblir|ue ;  2,  2, 
lower  digitatioQB  of  the  scmtus  m^- 
nofi  ;  3,  3,  costal  attftohmcnU  at  tk 
lAtifiBimuB  (lorai ;  3',  it«  iliic  ttfewl' 
ment ;  4^   irapcztus ;  5,   5,  dtfiisJ 
attjichments  oi  the  extenud  dbUitae, 
left  ia  connection  with  the  ribt ;  5't 
5^  apK^neuro^is  of  the  external  oUii(|V 
divided  in  front  of  the  rectiu^  wfefi 
it  joins  tho  sheath  ;  6,  inUniii  «^ 
lique  at  it«  middle  ;  G\  6\  liae  wkit 
its  aiionearo«is  divides  to  fona  tU 
sheath    of   the   rectus;  t  +  ^ 
iU  attachment  to    the  1o«t<i 
6",  conjoined  tendon  ;  7,  aru/ri** , 
8,  rectus  femons  ;  9,  teii«or  Tipnji 
femorU ;    10,   gluteoa    iii« 
gluteus  maxim  us. 


^-^^ 


K 


fibres  from  the  iliac  crert  i 
two-thirds  of  its  length  ;i 
hj  some  fleshy  fibres 
from  the  posterior  apone 
of  the  tmnsversalis  mn 
(lombar  fascia),  iu  the  ang 
bt^twecn  the  crest  of  the  ilia 
and  the  out^r  mai-gin  of 
ea*ctor  gpiiiaj  muscle.  Fr 
thoBL'  attachments  the  fibn 
y.  «,  \  spreadiiiff  over  the  side  f»f  I 

W'^T  abdomen,  pa^  to  bo  ina 

as  follows  ;  the  most  ] 
fibres  pass  upwards  and  forwards  to  the  lower  marfrins  of  the 
of  the  last  tlirce  ribs,  i^^hei^e  tliuy  are  inserted  in  tlie  aimc  plaoe 
internal  intercostal  nnigcles  ;  those  arising  frum  the  aut^^nor  part  of  the 
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iEac  crest  pass  forwards,  the  upper  more  obliquely  and  the  succeeding 
BOfiB  more  horizontaUj,  to  end  in  an  aponeurosis  on  the  front  of  the 
abdomen ;  those  from  the  anterior  superior  spine  run  horizontally  to  the 
wmae  aponeurosis  ;  while  the  fibres  from  Poupart's  ligament,  usually 
piJer  than  the  rest,  arch  downwards  and  inwards  over  the  spermatic 
cord^  or  the  round  ligament  of  the  uterus,  and  end  in  tendinous  fibres 
common  to  them  and  the  lower  part  of  the  transversalis  muscle,  tiius 
ftrming  the  structure  known  as  the  conjoined  tendon  of  these  muscles  ; 
through  the  medium  of  this  tendon  they  are  attached  to  the  front  of  the 
pabis,  and  to  the  inner  part  of  the  ilio-pectineal  line,  behind  Gimbernat's 
figsment.  The  spermatic  cord,  or  round  li^ment,  passes  under  the 
arched  lower  borders  of  the  transversalis  and  internal  oblique  muscles 
OQ  its  way  from  the  internal  to  the  external  abdominal  ring. 

The  aponeurosis  of  the  internal  oblique  may  be  regarded  as  the  ex- 
panded tendon  of  the  muscle  continued  forwards  and  inwards  :  it  extends 
nom  the  margin  of  the  thorax  to  the  pubis,  and  is  wider  at  the  upper 
than  at  the  lower  end.  At  the  outer  border  of  the  rectus  muscle  the 
aponeurosis  divides  into  two  layers,  one  jxassing  before,  the  other  be- 
hind that  muscle  ;  and  the  two  reunite  at  its  inner  border  in  the  linea 
alba^  80  as  to  enclose  it  in  a  sheath.  The  anterior  layer,  as  already 
mentioned,  becomes  inseparably  united  with  the  aponeurosis  of  the  ex- 
ternal oblique  muscle,  and  the  posterior  layer  is  similarly  incorporated 
with  that  of  the  transversalis.  The  upper  border  of  the  posterior  lamina ' 
IB  attached  to  the  margins  of  the  seventh  and  eighth  rib-cartilages,  as 
well  as  to  the  ensiform  process.  This  division  of  the  aponeurosis 
into  two  layers  stops  short  a  little  above  half-way  between  the  um- 
bOicuB  and  the  pubis,  the  aponeurosis  below  that  level  remaining  un- 
diTided,  and  along  with  that  of  the  transversalis  muscle  to  which  it  is 
imited,  passing  wholly  in  fi'ont  of  the  rectus.  The  deficiency  thus  re- 
sulting in  the  posterior  wall  of  the  sheath  of  the  rectus  is  marked 
Boperiorly  by  a  more  or  less  well  defined  lunated  edge,  the  concavity  of 
which  looks  downwards  towards  the  pubis — the  semilunar  fold  of  Douglas. 

Htlaftons. — The  internal  oblique  musde  is  almost  entirely  covered  by  the  ex- 
ternal oblique.  The  hindmost  part  of  the  muscle,  arising  from  the  lumbar 
fascia,  is  under  cover  of  the  latissimus  dorsi,  and  a  small  part  is  frequently  exposed 
between  the  latissimus  and  the  external  oblique,  when  those  muscles  fail  to  meet 
at  their  iliac  origins. 

Varieties. — A  fibrous  band  or  inscription  is  not  uncommonly  seen  in  the  upper 
put  of  this  muscle,  prolonged  forwards  from  the  point  of  the  tenth  or  eleventh 
lib,  and  a  slender  cartilaginous  slip,  separate  from  that  of  the  rib,  has  been  seen 
j^yin^  in  this  inscription.  An  additional  slip  of  insertion,  into  the  ninth  costal 
cartilage,  is  occasionally  present. 

The  erenuurter,  a  muscle  peculiar  to  the  male,  consists  of  fibres 
lying  in  series  with  those  of  the  lower  border  of  the  internal  oblique 
muBcle.  It  has  an  external  and  an  internal  attachment.  The  external 
attachment  is  to  the  inner  part  of  Poupart's  ligament,  and  there  its 
fibres  arc  continuous  with  those  of  the  internal  oblique  muscle  :  the  in- 
ternal attachment,  smaller  and  less  constant,  is  by  means  of  a  tendinous 
iMnd  to  the  spine  and  crest  of  the  pubis,  close  to  the  insertion  of  the  in- 
ternal oblique  muscle.  The  superior  fibres  of  the  muscle  extend  between 
these  attachments  in  a  scnes  of  successively  longer  loops,  descending  in 
front  of  the  spermatic  cord,  a  few  of  them  reaching  as  low  as  the  level 
of  the  testicle ;  the  remaining  fibres^  the  greater  number  of  which 


328  MUSCLES   OF   THE   ABDOMEN. 

descend  from  the  outer  attachment,  and  only  a  few  trcm  the  h 
gpread  out  inferiorlj  and  are  embedded  in  the  Bubstanoe  rfife 
termed  cremasteric^  which  adheres  to  the  &scia  propria  of  the  (oC 
Sometimes  the  only  fibres  developed  are  a  bundle  deaoending  floi 
outer  attachment. 

In  the  female  there  may  be  almost  oonstantly  detected  &  few  fflm 
cending  on  the  round  ligament  of  the  nteros,  which  oorxeBpond  with  tfai '. 
mentioned  fibres  of  the  cremaster  muscle  of  the  male. 

Fig.  216. 


Fig.   210. — Diagram  of  a  traksveiisb  sectiok  op  tite  wall   op   the  abmi 

snow     THE     CONNECTIONS   OF   THE   LUXBVR    P.Vi?CIA,    AND    THE    SHEATH     Of  THE 

31USCLE.       (A.  T.)      i 

A,  at  the  level  of  the  third  lumbar  vertebra  ;  B,  the  fore  i>art,  at  a  few  indie 
the  i»uhi.s. 

a,  Rpinous  proce*?.**,  J,  bo<ly  of  the  third  luraKir  vertebra  ;  1,  external  oblique  i 
2y  internal  ohlique  ;  6,  tninsvers^ilis  ;  4,  a  dotted  line  to  mark  the  [wwitioa 
transvei-salis  fitscia  ;  5,  5,  in  A,  anterior  and  posterior  parts  of  the  sheath  of  tiM 
fornicil  by  the  aponeurosis  of  the  internal  oblique  splitting  at  the  outer  dl^ 
niii-cle,  2'  ;  (>,  rectus  alulominis  ;  7,  anterior  layer  of  the  lumbar  faKia,  jiaiuiBg;  i 
of  t  he  qua<lratu»  lumlwnim  to  the  anterior  surfjice  of  the  transver>«e  process ;  j^,  |w«t 
and  jKirvus  nnisclca  ;  i>,  \)\  erectores  sjdna)  muscles  ;  9+,  miildle  layer  of  the 
fascia  (jK»,<tL'rior  aponeurosis  of  tlio  transversjilis)  passing  to  the  extremitj 
tnvnsverse  prLH-ess ;  10.  10 +  ,  posterior  layer  of  the  lumbar  fiu*cia,  connected  m 
litissinius  dors!  and  serratus  iKwticus  inferior :  in  A,  at  the  sheath  of  the  itc 
aponeurosis  of  the  external  oblique  is  seen  to  unite  in  front  with  the  sheath,  wh 
of  the  transversidis  is  seen  uniting  with  it  behind  :  in  R  the  sooti.>n  is  taken  be 
semilunar  fold  of  Douglas,  and  all  the  tendons  pass  in  front  of  the  rectos  at  5' ; 
ne:ir  this,  and  in  a  similar  place  in  A,  marks  the  middle  line,  and  the  x*bce  of  th 
of  the  several  aponeuroses  in  the  linea  alba. 

The  transversalis  abdominis  musculo,  sn1)jacent  to  the  in 
oblique,  arises  from  the  inner  surface  of  the  cartilasres  of  the  *ix 
ribs  by  lleshy  sUpB  ^Yhklv  intcrdi^tatc  with  the  costal  attachmentB  i 
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_  _  ig.  211,  p.  31G)  ;  from  the  trana verse  processes  of  the  lumbar 
itebri  by  a  stmng  posterior  aponeurosis  ;  from  the  inner  margin  of  the 
ttt  of  the  ilium  in  the  anterior  two-thirds  of  its  extent ,-  and  from  the 
Iter  third  of  Poupart*B  ligtiment.  The  greater  part  of  the  filjres  have  a 
orisontal  direction,  and  extend  forwards  to  a  broad  aponeurosis  in  front ; 
setewestfibres  curve  downwards  bke  tliose  of  the  internal  oblique,  with 
|kih  they  are  fretiuentlj  closely  miited,  aud  are  inserted  into  the  front 

1^7 


til7*— Utkiai.  nivf 
or  m  TUtJirK,  t&ow- 

U^  TBI  ffElUlATtrs  MJM' 

ITS  jay  TAAssymnsxtis 

iMStomsti       MUSCLB3, 

(A.  I.)    i 

For  tlie  expUnation  of 
ke  nferenoeft  in  the  opper 
irtof  ihn  figure  see  the 
jR^te  o£  Eg.  leo,  p. 

ti  ^bced  on  the  pubia, 
>oiti  to  the  inset' 
M  of  Gimliemat*!  liga* 
m;  VI,  Xir,  aLxth 
^  twdftb  ribs  ;  L*,  fii^t 
taWrertebra;  5,  cosiU 
'Siiitof  Uke  transrerRatJa 
tiwttiaw;  «,  origin  of 
^BittKldfrom  the  trans- 
»»jweB»woCth«Jnjn- 
rvittlebm  hyihe  km- 
f  ■paMQrotii ;  6^  psut 
im  frun  the  crest  of 
f  iliom  ;  7,  lower  por- 
1  rittJig  from  the  outer 
t  of  P<Mip«ri*B  Ugoment ; 
■heeih  ef  the  rectus 
cb  epeoed  in  its  upj^er 
by  Temoving  the 
learoMt  of  the  oblique 
sEee;  9,  the  same  in 
erver  p<ut  left  entire 
he  place  where  the 
ana  pAtt  entiretj  in 
,  of  the  rectus  muscle ; 
ntefspinftles  muscles ; 
>liitciiB  mmimiis  i  12, 


Fig.  217. 


^'t 


JO  J 


he  pubis  and  into  f  ^^J 

ilio-pectineal  line, 
ogh  the  mediuni 
he  conjoined  ten- 
ali^ady  described 
i^mmon  to  thi^ 
cle  and  the  inter-  ^    ^  "    i 

:>blique. 

he  anferfar  aponeurosis  of  the  transversah's  mascle  commences  in  the 
,t€T  jmrt  of  its  extent  at  the  distance  of  about  an  inch  from  the 
r  border  of  the  rectus  muscle  ;  but  at  ita  upper  extremity  it  is  much 
r,  and  there  the  muscular  fibres  of  opposite  sides  approach 
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~'-  !-  i  -h::e  fibrous  stnicture  oxtontlinj;:  peiptndici 
..--  ir:z:  :bj  ensif.-rin  process  to  the  pubis.  Thistei 
^_  -i  "'7  lie  nnion  of  the  aponeuroses  of  the  twoob!i([ 
-.7?..-  ii-:>::vs,  the  tendinous  fibres  being  continned  inil 
-.1-  r  :;.n  ono  side  to  the  other.  Some  IcinritiuMi 
1.:. •'■  V  ".r  lo'-vards  its  lower  end.  It  is  broader supericdfl 
-,  il1  i  l:::'.-;  Iclow  the  middle  it  is  widened  out  into  a] 
..  •:.  L  :l-j  cena^i  of  which  is  situated  the  cicatrix  of  (hi 

•  "-i>  15  a  curved  linear  depression  on  each  side  of  tb  I 
:'.:  ii-iz.  ?i:arited  along  the  outer  border  of  the  ncal 
; '-.  ir.zz  i?  a  white  line  on  the  surface  of  the  apontaroi 
'.   .".:•' z:.    Ic  corresi^nds  to  a  narrow  portion  of  dij 
:  :1.  :£:imal  oblique,  between  its  division  to  fonndi 
:.  ::i5  ::::emallv,  and  the  termination  of  the  flc-shyfiln 
::.:-..::v,    Tlie  linem  transvers(c  are  cross  lints;  com- 
:  i  ■  7  'lacid  by,  the  tendinous  intersections  of  the  recta 
xuM  lumbornin  is  an  irregularly  quadrilateral  moick; 
1:  ■  •I'.w  than  above,  placed  between  the  last  rib  andth 
:Lv  vertebral  column.    It  arises  below  by  fleshy  ml 
:7  zi  :!:e  iho-lumbar  ligament  and  from  the  iliac  cirt 
:..".:?.  I ehind  and  external  to  the  attachment  ofib* 
::  :l.r  inner  side  from  the  transverse  processes  of  two,tliw 
v:::.ljne,  by  tendinous  and  flesliy  6lii»8,  the  fibre rf 
:  \i:  anterior  snrliice  of  the  muscle.     It  is  inserted  into 
r  ; :  tho  last  rib  fur  about  half  its  length,  and  into  the 
<sos  of  the  upper  four  lumbar  vertebnu,  l)y  tendinous  dip 
L:-  ilirs  arising  from  those  processes. 


-■  -  "T'..;  .;rji'iraai3  lumborum  is  contained  in  a  slicath  formr^  by  tie 

.     ..   -   ,  _.■  -:..:;;..'  laj-hTs  of  the  lumbar  fascia.    It-*  anterior  purfnce  l*  owf 

..     ■  ■         ■ -:  .1-.  aii'l  up.^u  i:  rtsts  the  kidney,  while  the  a>cc-ndiiig  « 'i«- 

.  .  ..  ■  .:  ::■>  i;i  Ert.nc  of  i:a  outer  border.    The  inner  border  is  intinntely 

•  'V  ■  •  •  •■•  '.at'.nl  i:;:ertran -verse  muscles. 

.-   l"'-.  ::-:2i';cr  of  the  points  of  insertion  of  this  muscle  to  the  tc* 

.  _.     .  .  ;     ■'     ..  - :, T.:  of  its  connection  with  the  last  rib,  vary  in  iliffcnrt* 

^  .  .     ,      ■     .i  ^.uLreciiiios  artachcu  to  the  Ixxly  or  transverse  luxjcess  of  the  lis 

X*-^'»s. --"  - '    .'-■■';=: 'nil  muscles  arc  supplied  penerally  hj  the  lower  inter- 

^.'* ..' .!    ^      -J'-    \:  -.i-n:.\  oblique  and  transversalis  receive  also  branches  fma 

.  .   .  .■^-■i; -..;  -n.:  -.'.io-ingTiinal  nerves,  and  the  cremaster  is  supplied  brthe 

._:;■.•  ^ .  :i::o-orural  nerve.    The  quadrat  us  lumborum  receipts 

.  ^     .  •:  •::-:  lis:  dorsal  and  the  upper  lumbar  ncrv(\*. 

'    .   ...^   .  •;■     ,.  .■   -iv..i'.  m-isclis  not  only  form  a  ^eat  part  of  the  wall  w 

.  ~  "^  ^  '        ■  -  -;  .i*,I::::::i:il  viscera,  but  by  their  contraction  are  capable 

.   ,      .,.      ■.-   .-   :J.  se  viscera,  on  the  thorax,  and  on  the  vcrnrbnl 

'       .    .  -.;•.::;  :i-j...l  thorax  are  fixe<l.  the  abdominal  mascles  constricB 

..         ..i*  :;-.e  visctra.  i>articularly  if  the  diaphragm  be  fixed  at 

■     ;■  .^uro  o:  tho  plottLs.  as  occurs  in  vomiting  and  in  tlie 

>:''.- :'.-.vt:s.  ;'.nd  the  urine. 

,-•:". '  <  rixtv..  these  muscles  raise  the  dia])hragm  by  prM^iSiT 

...  -;    :-;.v.-  down  the  riljs.and  contract  the  kise  of  the  thonx. 

\-.—.-:  r.:  bur  if  the  vertebral  column  be  not  fixed,  the 

•  ..  ^-'v  :  r-.v.ir\'>.  when  the  muscles  of  l»oth  sides  act. or 

.'  ■■..■..:  ".T-  oriO  side  only,  or  rotated  when  the  cxteznftL 

.    :  -■_...•  ^  ■  •••>::<:  internal  oblique  act  in  combination. 
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the  tbomx  be  fixed,  the  abdominal  muscles  may  be  made  to  act  on  the 
;  thiu,  in  the  action  of  climbing,  the  tnmk  and  arms  being  elevated  and 
the  pelvis  is  drawn  upwards,  either  directly  or  to  one  side,  as  a  preparatory 

to  the  elevation  of  the  lower  limbs. 


IiCnxG  FASCIA  OF  THE  ABDOMEN. — On  the  inner  surface  of  the  wall  of 

abdomen  is  a  membranous  structure  which  lines  the  visceral  aspect 

^tfie  deepest  stratum  of  muscles  :  it  is  divisible  into  two  principal  parts, 

tninsversalis  fascia  and  iliac  fascia. 

The  trmnsrersalis  fiucia  is  named  from  its  position  on  the  deep 

of  the  transversalis  muscle.      It  is  strongest  in  the  lower  part  of 

abdomen,  where  the  muscular  and  tendinous  support  is  somewhat 

Followed  upwards  from  this  situation,  it  becomes  gradually 

;  and  bevond  the  margin  of  the  ribs  it  is  continued  into  a  thin 

layer  on  the  under  surface  of  the  diaphragm.      Along  the  inner 

^^■■igin  of  the  iliac  crest,  between  the  iliacus  and  transvcrsalis  muscles, 

fiiscia  is  attached  to  the  periosteimi.      For  about  two  inches  inwards 

the  anterior  superior  iliac  spine,  it  is  closely  connected  with  the 

of  Poupart's  ligament,  and  is  there  directly  continuous  with  the 

Sk  &ficia.    Intemd  to  the  middle  of  Poupart's  ligament,  the  extenial 

='  iiK  artery  and  vein,  as  they  pass  out  into  the  thigh,  intervene  between 

ttetransversalis  fascia  and  the  iliac  fascia,  and  from  this  point  to  the 

-    c^  of  Gimbemat's  ligament  the  transvcrsalis  fascia  is  prolonged  down- 

inoB  under  Poupart's  ligament,  and  over  the  vessels,  forming  the 

•■tenor  portion  of  the  funnel-shaped  crural  sheath.   As  this  prolongation 

■    of  the  fascia  passes  under  Poupart's  ligament  it  is  strenghtened  by  a 

Abbc  band  of  fibres,  constituting  the  dcpp  crural  archy  which  cuitcs 

Orer  the  vessels,  and  is  inserted  into  the  pubic  spine  and  the  ilio- 

Jectineal  line  behind  the  conjoined  tendon  of  the  transvcrsalis  and 

Jntemal  oblique  muscles.    It  includes  beneath  it,  internal  to  the  vessels, 

•  qjace  between  Gimbemat's  ligament  and  the  vein,  sulficiently  large  to 

admit  the  point  of  the  little  finger  ;  this  is  called  the  crural  ring,  and  is 

tie  q»ce  through  which  a  femoral  hernia  descends.    About  mid-way 

ktween  the  anterior  superior  iliac  spine  and  the  symphysis  pubis,  and 

about  half  an  inch  above  Poupart's  ligament,  the  spermatic  cord  in 

the  male,  or  the  round  hgament  in  the  female,  pierces  the  transvcrsalis 

&0eia»     The  opening  thus  made  is  called  the  internal  or  deep  abdominal 

ring  {internal  inguinal  aperture);  the  fascia  above  and  internal  to  it  is 

thin,  but  below  and  external  to  it  is  firm  and  thick,  and  the  lower 

bonndaiT  of  the  opening  is  formed  by  a  distinct  crescentic  edge,  over 

whidi  the  cord  or  round  ligament  passes  :  from  the  margin  of  tho 

opening  a  delicate  funnel-shaped  covering,  the  infundtbuli/onnfasria,  is 

prolonged  downwards  on  the  emerging  structures,  and  this  forms  in  cases 

irfobliqae  hernia  one  of  the  coverings  of  the  tumour. 

The  iliac  fascia,  stronger  than  the  transvcrsalis  fascia,  lines  tho 
back  part  of  the  abdominal  cavity,  and  covers  the  ilio-psoas  muscle. 
The  densest  portion  of  its  fibres  is  stretched  transversely  from  the  iliac 
create  over  the  iliacus  and  psoas,  to  the  brim  of  the  pelvis,  where  it  is 
attached  to  the  iliac  portion  of  the  ilio-pectineal  line.  A  thinner  part 
of  the  membrane  is  continued  upwards  on  the  surface  of  the  psoas,  along 
the  inner  border  of  which  it  is  attached  to  the  sacrum,  to  the  inter- 
vertebral discs  and  the  neighbouring  margins  of  the  lumbar  vertebnc  as 
irell  as  to  the  tendinous  arches  over  the  lumbar  vessels  (p.  240).  Ex- 
temallyy  it  joins  the  anterior  layer  of  the  lumbar  fascia,  and  above,  it 
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The  Imca  alha  is  a  white  fibrous  stnicfcure  extending  peipendi 
in  the  middle  line  from  the  ensiform  process  to  the  pubis,  llis  i 
ous  band  is  foimod  by  the  union  of  the  aponeuroses  of  the  two  d 
and  the  transverse  muscles,  the  tendinous  fibres  being  continufid  i\ 
decussating  manner  from  one  side  to  the  other.    Some  long 
fibres  are  distinguishable  towards  its  lower  end.    It  is  broader  8  ^ 
tlian  inferiorly,  and  a  little  below  the  middle  it  is  widened  ontfioto^ 
circular  flat  space,  in  the  centre  of  which  is  situated  the  cicatrix  of  If 
umhilicus. 

The  lt?iea  semilunaris  is  a  curved  linear  depression  on  each  side  of  d 
front  of  the  abdomen,  situated  along  the  outer  border  of  the  i 
muscle,  and  appearing  as  a  white  line  on  the  surfiaice  of  the  d^m 
of  the  exteruid  oblique.    It  corresponds  to  a  narrow  portion  ( 
aponeurosis  of  the  internal  oblique,  between  its  division  to  fern  ( 
sheath  of  the  rectus  internally,  and  the  termination  of  theflcdiyflL, 
of  the  muscle  externally.    The  linecB  transversa  are  cross  line8,ca»i 
spending  to,  and  produced  by,  the  tendinous  intersections  of  the  net*! 

The  quadratus  Imnbomm  is  an  irregularly  quadrilateral  i 
somewhat  broader  below  than  above,  placed  between  the  last  rib  and  All 
pelvis,  close  to  the  vertebral  column.  It  arises  below  by  &dijnl| 
tendinous  fibres  from  the  ilio-lumbar  ligament  and  from  the  iliac  enil 
for  about  two  inches,  behind  and  external  to  the  attachment  of  Ul 
ligament,  and  on  the  inner  side  from  the  transverse  processes  of  two,ttai  1 
or  four  lumbar  vertebne,  by  tendinous  and  fleshy  slips,  Uie  filiwill 
which  ascend  on  the  anterior  surface  of  the  muscle.  It  is  inserteiiito  I 
the  lower  border  of  the  last  rib  for  about  half  its  length,  and  into  4l  | 
transverse  processes  of  the  upper  four  lumbar  vertebne,  by  tendinoQsd|l 
placed  Ijeliind  the  slips  arising  from  those  processes. 

liclationa. — The  qnadratus  Imnbomm  is  contained  in  a  sheath  formed  bytti 
anterior  and  middle  layers  of  the  lumbar  fascia.  Its  anterior  snrfaoe  is  «* 
lapped  by  the  j^soas,  and  upon  it  rests  the  kidney,  while  the  ascending  or  ^ 
scending  colon  lies  in  front  of  its  outer  border.  The  inner  border  ii  intisttb^ 
connected  with  the  lateral  intertransverse  mu:<cles. 

Varieties. — The  number  of  the  points  of  insertion  of  this  muscle  to  thet«* 
tebrcc,  and  the  extent  of  its  connection  with  the  last  rib,  vary  in  diffooA 
instances.  It  is  sometimes  attached  to  the  body  or  transverse  i)roces8  of  the  h* 
dorsal  vertebra. 

Nerves. — The  abdominal  muscles  are  supplied  generaUy  by  the  lower  ifllff' 
costal  nerves.  The  internal  oblique  and  transversalis  receive  also  branchei  fsm 
the  ilio-hypogastric  and  ilio-inguinal  nerves,  and  the  cremastcr  is  mippUed  bytto 
genital  branch  of  the  genito-cmral  nerve.  The  quadratus  lumbomm  recaiti 
small  branches  from  the  last  dorsal  and  the  upper  lumbar  nerves. 

Actions. — The  abdominal  muscles  not  only  form  a  great  part  of  the  wall  to 
enclose  and  8upi)ort  the  abdominal  viscera,  but  by  their  contraction  are  oapiUB 
of  acting  successively  on  those  viscera,  on  the  thorax,  and  on  the  Tertebal 
column.  Wlien  the  i>elvis  and  thorax  are  fixed,  the  abdominal  muscles  oonitriefc 
the  cavity  and  couijiress  the  viscera,  jMirticularly  if  the  diaphragm  be  fixed  tk 
the  same  time  by  the  closure  of  the  glottis,  as  occurs  in  vomiting  and  in  tki 
eximlsion  of  the  fa'tus,  the  fieces,  and  the  urine. 

If  the  vertebral  column  be  fixed,  these  muscles  raise  the  diaphragm  by  jjnuwinf 
on  the  alxlominal  viscera,  draw  down  the  ribs,  and  contract  the  base  of  thetlionx* 
and  so  contribute  to  expiration  ;  but  if  the  vertebral  column  be  not  fixed,  tfcl 
thorax  will  be  bent  directly  fonvards,  when  the  muscles  of  both  sides  ad^*     j 
inclined  laterally  when  they  act  on  one  side  only,  or  rotated  when  the  esUpA    i 
oblique  of  one  side  and  the  oiq>osite  internal  oblique  act  in  combination,  ' 
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ax  be  fixed,  the  abdominal  muscles  may  be  made  to  act  on  the 
in  the  action  of  climbing,  the  trunk  and  arms  being  elevated  and 
ia  is  drawn  upwards,  either  directly  or  to  one  side,  as  a  preparatory 
oration  of  the  lower  limbs. 

L8CTA  OP  THE  ABDOMEN. — On  the  inner  surface  of  the  wall  of 
i  is  a  membranous  structure  which  lines  the  visceral  aspect 
It  stratum  of  muscles  :  it  is  divisible  into  two  principal  parts, 
ialis  fiiscia  and  iliac  fascia. 

■viersaliB  fiucia  is  named  from  its  position  on  the  deep 
e  transversalis  muscle.  It  is  strongest  in  the  lower  part  of 
1,  where  the  muscular  and  tendinous  support  is  somewhat 
ollowed  upwards  from  this  situation,  it  becomes  gradually 
.  beyond  the  margin  of  the  ribs  it  is  continued  into  a  thin 
on  the  under  surface  of  the  diaphragm.  Along  the  inner 
le  iliac  crest,  between  the  iliacus  and  transversalis  muscles, 
attached  to  the  periosteum.  For  about  two  inches  inwards 
iterior  superior  iliac  spine,  it  is  closely  connected  with  the 
iport^s  ligament,  and  is  there  directly  continuous  with  the 

Intemsd  to  the  middle  of  Poupart's  ligament,  the  external 
md  vein,  as  they  pass  out  into  the  thigh,  intervene  between 
salis  fascia  and  the  iliac  fascia,  and  from  this  point  to  the 
bemat's  ligament  the  ti-ansversalis  fascia  is  prolonged  down- 
r  Ponpart's  ligament,  and  over  the  vessels,  forming  the 
tion  of  the  funnel-shaped  crural  sheath.  As  this  prolongation 
%  passes  under  Poupart's  ligament  it  is  strenghtened  by  a 
of  fibres,  constituting  the  deep  antral  arch,  which  curves 
essels,  and  is  insert^  into  the  pubic  spine  and  the  ilio- 
le  behind  the  conjoined  tendon  of  the  transversalis  and 
■que  muscles.  It  includes  beneath  it,  internal  to  the  vessels, 
reen  Gimbemat's  ligament  and  the  vein,  sufficiently  large  to 
jint  of  the  little  finger  ;  this  is  called  the  crural  ring y  and  is 
irough  which  a  femoral  hernia  descends.  About  mid-way 
anterior  superior  iliac  spine  and  the  symphysis  pubis,  and 
an  inch  above  Poupart's  ligament,  the  spermatic  cord  in 

the  round  hgament  in  the  female,  pierces  the  transversalis 
3  opening  thus  made  is  called  the  intei'nal  or  deep  abdominal 
il  inguinal  aperture);  the  fascia  above  and  internal  to  it  is 
3I0W  and  external  to  it  is  firm  and  thick,  and  the  lower 

the  opening  is  formed  by  a  distinct  crescentic  edge,  over 
jord  or  round  ligament  passes  :  from  the  margin  of  the 
elicate  funnel-shaped  covering,  the  infundibuJi/orni  fascia ^  is 
3wn wards  on  the  emerging  structures,  and  this  forms  in  cases 
emia  one  of  the  coverings  of  the  tumour. 
B  £ucia,  stronger  than  the  transversalis  fascia,  lines  the 
)f  the  abdominal  cavity,  and  covers  the  ilio-psoas  muscle, 
portion  of  its  fibres  is  stretched  transversely  from  the  iliac 
he  iliacus  and  psoas,  to  the  brim  of  the  pelvis,  where  it  is 
the  iliac  portion  of  the  ilio-pectineal  line.  A  thinner  part 
)rane  is  continued  upwards  on  the  surface  of  the  psoas,  along 
order  of  which  it  is  attached  to  the  sacrum,  to  the  inter- 
3C8  and  the  neighbouring  margins  of  the  lumbar  vertebrae  as 
he  tendinous  arches  over  the  lumbar  vessels  (p.  240).  Ex- 
joins  the  anterior  layer  of  the  lumbar  fascia^  and  abo' 
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becomes  blended  with  the  internal  arched  h'gamcnt  of  the  diaphngi.1 
Inferiorly  the  iliac  fascia  is  prolonged  downwards,  coTcring  ue  cofl 
joined  muscle,  a  short  distance  into  the  thigh,  being  placed  bebmd  tbj 
femoral  artery  and  vein,  and  forming  the  hinder  portion  of  the  mtit 
sheath.  On  the  outer  side  of  the  vessels,  the  fascia  is  closely  united  m\ 
it  descends  with  the  lower  border  of  the  transversalis  fascia  and  Poupuh  | 
ligament,  and  it  ends  by  blending  with  the  fescia  lata  forming  the  upper] 
part  of  the  sheath  of  the  sartorius.  Internally  this  part  of  the  faBn  | 
fcecomes  directly  continuous  with  the  pubic  portion  of  the  fascia  iiti  | 
(see  p.  232),  while  from  the  junction  of  the  two  a  short  but  strong  into- , 
muscular  septum  is  sent  backwards  between  the  psoas  and  pectineal  i 
muscles  to  be  attached  to  the  ilio-pectineal  eminence  and  the  capsclc  tf  ] 
the  hip-joint. 

In  cases  where  the  psoas  parvus  is  present  the  iliac  fascia  is  thickened 
above  the  ilio-pectineal  eminence  by  the  incorporation  of  the  tendon  of 
this  muscle  as  it  expands  to  its  insertion. 

At  the  back  part  of  the  abdomen  there  is  also  a  thin  membrane  cot^ 
ing  the  quadratus  lumborum  muscle  and  forming  the  anterior  hjm 
of  the  lumbar  fascia.  It  is  attached  at  the  inner  border  of  ifae 
quadratus  to  the  front  of  the  transverse  processes  of  the  lumbar 
vertcbi*a2,  while  along  the  outer  border  of  that  muscle  it  becomes  nnited 
with  the  middle  layer  of  the  fixscia.  Superiorly  it  forms  the  extenial 
arched  ligament  of  the  diaphragm  already  described,  and  inferiorly  ii  ii 
attached  to  the  ilio-lumbar  ligament  and  the  crest  of  the  ilium. 

The  middle  layer  of  the  lumbar  £uciay  much  stronger  than  the 
anterior,  and  placed  between  the  erector  spinas  and  quadratus  lumborom, 
is  formed  by  the  posterior  aponeurosis  of  the  transversalis  muscle,  in 
connection  with  which  it  has  abcady  been  described  (p.  330). 
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Fasci.ii:  of  the  Perineum— Superficial  Fascia. — In  the  postericf 
half  of  the  perineum  the  subcutaneous  fat  is  continued  deeply  into  ibe 
ischio-rectal  fossa,  the  pyramidal  space  inten^ening  between  the  obtn- 
rator  fascia  and  the  levator  ani  muscle.  In  the  anterior  half  of  the 
perineum,  beneath  the  subcutaneous  fat,  is  placed  a  special  layer  of 
fascia,  continuous  with  the  dartos,  the  proper  sujyerficial  jwnneal  '/(uciOj 
sometimes  called  fascia  of  Colics.  This  fascia  is  bound  down  on  each 
side  to  the  margin  of  the  rami  of  the  pubis  and  ischium  as  far  back  ss 
the  ischial  tuberosity ;  posteriorly,  along  a  line  from  the  ischial  tabo^ 
osity  to  the  central  point  of  the  perineum,  it  turns  round  the  posterior 
margin  of  the  transversus  perinei  muscle  to  join  the  deep  perineal  fascia, 
to  be  presently  described.  From  its  deep  surface  likewise,  an  incom- 
plete septum  in  the  middle  line  passes  upwards  towards  the  urethra  and 
is  continued  forwards  into  the  scrotum.  It  thus  happens  that  air  blown 
in  beneath  the  proper  perineal  fascia  on  one  side  passes  forwards  and 
distends  the  scrotum  to  a  certain  extent  on  that  side  ;  it  may  then 
penetrate  to  the  other  side  also,  and  if  injected  with  sufficient  force  may 
reach  the  front  of  the  abdomen,  and  travel  upwards  beneath  the  supef- 
ficial  fascia ;  but  it  neither  passes  backwards  to  the  posterior  half  of  the 

Cerineum  nor  downwards  upon  the  thighs.    The  same  course  is  followed 
f  urine  or  matter  extravasated  beneath  the  proper  perineal  fascia. 
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The  da«p  pannaal  or  snbpnliic  fisuicia,  triangular  ligament  of 
Urn  netliray  is  stretched  across  the  subpubic  arch  on  the  deep  surface 
irf  the  ernra  of  the  penis  and  the  bulb  of  the  urethra.  It  consists  of  two 
distinct  layers  of  strong  fibrous  membrane,  separated  by  interveninc^ 
itractares.  The  m/«w  or  anterior  layer y  extending  backwards  in  the 
middle  line  to  the  central  point  of  the  perineum,  is  attached  on  each 
lidc  to  the  rami  of  the  pubis  and  ischium,  while  posteriorly  its  base 
becomes  connected  with  the  superior  layer,  and  with  the  recurved 
margin  of  the  superficial  perineal  fascia.  Anteriorly  it  is  continued  into 
the  angle  between  the  crura  of  the  penis,  and  at  a  deeper  level  a  short 

Fig.  219. 


Yig.  219. — FR02rrAL  section  op  THB  pelvis  IH  the  situation  indicated  BT  the  IIKB 
A,  A',  IN  IIQ.  2'20,  SHOWING  THE  DISPOSITIOlf  OF  THE  PELVIC  FASCIA  AND  TRIANGULAR 
UOAXENT   07   THE   URETHRA  (  SE  MIDLAORAMATIO}.       (G.D.T.)      ^ 

a,  tection  of  tho  hip-bone  passing  though  the  centre  of  the  acetabulum  ;  6,  section  of 
ilie  immas  of  the  ischium  ;  c,  bladder,  ^m  which  tho  urethra  is  continued  downwards  ; 
df  prostate  gland  ;  r,  corpus  spongiosum  urethne,  covered  by  the  bulbo-cavemosi  muscles ; 
ft  ems  i)enis,  covered  by  the  ischio-cavemosus  muscle ;  1,  obturator  membrane ;  2,  ob- 
tmmtor  intemus  muscle ;  3,  3,  obturator  fascia ;  4,  levator  ani  muscle ;  5,  recto-vesical 
famatk,  dividing  into  an  ascending  layer  attached  to  the  bladder,  and  a  descending  layer 
forming  the  sheath  of  the  prostate  :  between  the  fascia  and  the  prostate  are  the  veins  of 
tlie  iMtMtatic  plexus ;  6,  superior,  and  7,  inferior  layer  of  the  triangular  ligament  of  the 
niethia ;  8,  constrictor  urethne  muscle,  embedded  in  which,  close  to  the  ischium,  are  the 
po^  Teasels  and  the  dorsal  nerve  of  the  i)enis. 

In  ofder  to  show  more  clearly  the  rektions  of  tho  parts,  the  urethra  is  represented  as 
besng  laid  open  through  the  whole  of  the  prostatic  and  membranous,  and  the  commence- 
BMnt  of  the  spongy  portions  ;  whereas  the  lower  half  of  the  prostatic  portion  is  naturally 
a  little  behind  the  plane  of  the  section. 

bat  strong  fibrous  band  (transverse  ligament  of  the  pelvis,  Henle) 
stretches  across  the  subpubic  angle  near  its  apex,  bounding  with  the 
8id>pabic  ligament  an  oval  aperture,  through  which  the  dorsal  vein  of 
the  penis  is  transmitted.  About  an  inch  from  the  symphysis  this  layer 
is  perforated  by  the  urethra^  immediately  before  its  entrance  into  the 
bulb,  and  the  latter  structure  is  intimately  adherent  to,  and  receives  a 
superficial  expansion  from,  the  under  surface  of  the  membrane.  Farther 
forwards  it  is  also  pierced  by  the  pudic  artery  and  the  dorsal  nerve  of 
the  penis  on  each  side.    Between  the  two  layers  of  the  deep  perineal 
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fascia  are  placed  the  membranons  portion  of  the  nrethray  tbe  con- 
strictor muscle  of  the  m*ethra,  and  Cowper's  glands,  together  with 
the  pudic  arteries  and  the  arteries  of  the  bnlb,  and  the  dorBEd  tod 
and  nerves  of  the  penis.  The  superior  or  jwsierior  layer  consisix  of 
right  and  left  lateral  halves,  which  are  separated  in  the  middle  line  by  tb 
urethra  close  to  the  neck  of  the  prostate,  where  they  are  continued  into 
the  sheath  of  that  gland  derived  from  the  recto- vesical  portion  of  tbe 
pelvic  fascia,  whilst  laterally  they  join  on  each  side  the  obturator  portjon 
of  the  pelvic  fascia  close  to  its  attachment  to  the  pubic  and  ischial  rami 
This  layer  of  fascia  is  superficial  to  the  anterior  fibres  of  the  levator  am 
muscle,  which  lie  between  it  and  the  rccto-vesical  fascia,  and  it  is  con- 
nected with  a  thin  web  of  areolar  tissue  which  extends  backwards  on  the 
surface  of  the  levator  ani  muscle,  and  is  distinguished  as  the  anal  Jam. 

In  the  female  the  deep  perineal  fascia  is  divided  in  the  middle  bj  tbe 
vagina. 

Fascia  op  the  Pelvis. — The  pelvic  £ucia  is  a  complicated 
structure  lining  the  muscles  within  the  cavity  of  the  pelvis  and  suppurting 
the  pelvic  viscera.  It  consists  of  two  principal  parts,  which  arc  known 
as  the  oMurator  fascia  and  the  redo-vesical  fascia. 

The  obturator  fiuEicia,  a  distinct  piece  on  each  side  of  the  i)clvis,maj 
be  regarded  as  the  special  fascia  of  the  obturator  internus  muscle,  the 
inner  surface  of  which  it  covers,  and  around  which  it  is  fixed  to  the  bone. 
It  is  attached  above  for  a  short  distance  to  the  iliac  portion  of  the  ilio- 
pectineal  line  ;  in  front,  to  the  body  of  the  pubis  along  an  oblique  line 
extending  from  the  upper  and  inner  part  of  the  thyroid  foramen  to  a littk 
below  the  symphysis  ;  behind,  to  the  anterior  mai'gin  of  the  great  sciatic 
notch,  as  well  as  to  the  great  sacro-sciatic  ligament ;  and  below  it  joins 
the  falciform  process  of  that  ligament  by  means  of  which  it  is  connected 
to  the  ischial  and  pubic  rami.    At  the  upper  end  of  the  thyroid  foramen 
its  attachment  to  the  bone  is  interrupted  and  the  fiiscia  joins  the  upper 
edge  of  the  obtui-ator  membrane,  forming  an  arch  over  the  border  of  tbe 
muscle,  and  bounding  below  the  short  canal  by  which  the  obturator 
vessels  and  nerve  issue.    The  inner  surface  of  this  fascia  in  its  upper 
part  looks  into  the  pelvic  cavity  and  is  lined  by  peritoneum  ;  in  its  lower 
part  it  looks  into  the  perineal  space,  forming  the  outer  boundary  of  the 
ischio-rectal  fossa,  and  in  this  part  of  the  fascia  the  internal  pudic  vessels 
and  nerve  are  embedded  in  a  sheath  as  they  course  to  the  fi-ont  of  tbe 
perineum. 

^\\Q  fascia  of  the  i^yriformis  is  a  thin  and  unimportant  layer,  which  is 
continued  backwards  from  the  obturator  fascia  to  the  sacrum,  passing  in 
front  of  the  pyrifonnis  muscle  and  the  nerves  of  the  sacral  plexus,  and 
being  perforated  by  the  branches  of  the  internal  iliac  vessels  which  leave 
the  pehis  by  the  gi-eat  sacro-sciatic  foramen. 

The  recto-vefidcal  fiuEicia  is  attached  anteriorly  to  the  back  of  the  pubis 
above  the  obtm-ator  fascia,  from  which  it  is  here  separated  by  the  origin 
of  the  levator  ani,  the  three  being,  however,  generally  closely  adherent 
near  the  bone  ;  laterally  it  springs  from  the  obturator  fascia  along  a 
curved  line  passing  from  the  upper  pait  of  the  obturator  foramen  to  tbe 
ischial  spine  ;  and  posteriorly  it  becomes  continuous  with  the  lower  part 
of  the  fascia  of  the  pyriformis.  From  these  attachments  the  fascia  is 
directed  downwards  and  inwards,  in  contact  with  the  upper  surface  of 
the  levator  ani  muscle,  to  the  prostate  gland,  to  the  bladder,  and  to  the 
rectam,  and  being  farther  continuous  from  side  to  side  across  the  middle 
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^in  front  of  the  bladder  and  between  the  bladder  and  the  rectum, 

*  IB   fonns    a    fibrous   partition   which  completely  separates  the 

cavity  above  from  the  perineal  space  below.    Certain  parts  of 

\  bflda^  generally  not  very  well  defined,  however,  are  referred  to  as 

lis  of  the  viscera  with  which  they  are  connected.    The  best 

I  of  these  are  the  anterior  true  ligaments  of  the  bladder  or  pubo- 

utie  ligaments,  a  narrow  but  strong  band  on  each  side,  consisting  in 

part  of  involuntary  muscular  fibres,  and  passing  from  the  lower 

Fig.  220. 


\'  2S0.— DUOBAX   OF  ▲  fllOITTAL  SIOTION  OV  THK  PELVIS,  A  LITTLE  TO  THE  LEfT  OV 
Til    EISLAL     PLAVE,     TO     6B0W    THE    AARAITGEXEXT     OP    THE    PELVIC     FA8CU,     ko. 

(«.D.T.)    i 

ii  <i  Mction  of  sacram  aod  coccyx ;  b,  Eection  of  pubis  ;  r,  bladder ;  d,  prostate  gland, 
iwvi  vkich  are  the  vesicnla  seminalis  and  vas  deferens  cut  obliquely ;  e,  corpus  spongio- 
■■  vcthne,  covered  by  the  bulbo-cavemoeus  muaclo  ;  /,  rectum  ;  </,  external  sphincter ; 
'I^Jtvitor  aoi ;  1,  anterior  true  ligament  of  bladder ;  2,  2',  sheath  of  prostate,  continuous 
■iwv  with  the  upper  layer  of  the  triangular  ligament  of  the  urethra ;  the  hinder  part  of 
2*|^ttth  is  continued  upwards  between  the  vesicula)  seminales  and  the  rectum ;  3,  inferior 
2^*'^  triangular  ligament,  between  which  and  the  superior  layer  are  seen  in  section 
^"*J|*iirictor  urethrs  muscle  and  Cowper's  gland  ;  4,  4,  peritoneum. 

^  thick  dotted  line  indicates  the  level  at  which,  to  the  left  of  the  section,  the 
^~  byer  of  the  recto- vesical  fascia  is  attached  to  the  bladder  and  rectum.     The 


J*'**^  dotted  lines  A,  A',  and  H,  B',  represent  the  situation  of  the  sections  shown  in 
•P'Jl»»Dd221. 

1*^  of  the  pubis  to  the  anterior  sur&ce  of  the  prostate  and  the  neck  of 
j^bladder.  Between  the  two  ligaments  the  fascia  is  thin  and  deprrased, 
^JDg  a  small  pouch  which  is  occupied  by  some  loose  fat  and^areolar 
"■^.    On  the  outer  side  of  the  antenor  ligament,  the  part  of  the  f  aacia 
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which  descends  to  the  side  of  the  bladder  and  prostate  is  known  at  i 
lateral  true  ligament  of  the  bladder  ;  and  fiulner  back,  the  part  jon 
the  side  of  the  rectum  has  been  called  the  ligameni  of  the  rkk 
(Ellis).  There  is  also  seen  on  the  npper  surface  of  the  recto- veiicilii 
another  thickened  band,  which  springs  irom  the  pubis  in  commoBwi 
the  anterior  true  ligament  of  the  1)ladder,  and  passes  backwards  nim 
wards  to  the  ischial  spine,  thus  strengthening  the  floor  of  the  nil 
cavity,  and  assisting  materially  in  the  support  of  the  bladder.  Ui 
the  so-called  ivhite  line  of  the  pelvic-  fascia^  and  in  its  posterior  pHt 
corresponds  to  the  place  of  origin  of  the  rccto-vesical  fascia  fron  t 
obturator  fascia. 

At  its  connection  with  the  viscera,  the  recto-vesical  fiisria  hii  1 
following  arrangement.  The  anterior  part  of  the  &scia  meets  thed 
of  the  bladder  along  the  line  of  its  junction  with  the  prostate,  and  tb 

Fig.  221. 


Fig.  221. — Diagram  op  aw  obliqui  sectiow  o?  thk  pelvis  in  the  biTuinoT  urwcn 

BY   THE   U5E   B,  B',  IH    FIG.  220.       (G.D.T.)      i 

»,  function  of  liip-boiie,  passing  l^ehind  the  centre  of  the  aoetaliulum  :  h,  l-liUa 
vosioiila  seniinalis  and  vas  deferens  of  the  right  side  ;  </,  rectum :  1,  obtunk^iiM 
niMsi'lr' ;  2,  2,  oltturator  fui<cia,  in  the  loM'er  part  of  which  the  pndic  ve>«eli>  and  nenc 
r(mt;uiH'd  in  a  sheath  ;  .3,  recto-vesical  fascia  ;  4,  its  upper  layer  atuiche^l  K>  the  Uii' 
.'»,  its  lower  layer  passing  across  in  front  of  the  rectum,  and  oontinuou*  with,  <i 
latrnil  ]»art  of  the  investment  of  the  rectum  ;  7,  levator  ani,  the  dott^l  line  «• 
under  surface  indicates  the  position  of  the  anal  fascia;  8,  external  spkiacKrr:^ 
IK.Titoncum. 

divides  into  two  layers.  The  upper  of  the.se  is  short  and  is  reflet 
upwards,  soon  becoming  closely  united  with  the  muscular  coat  of 
l)liul(kT :  the  lower  is  stronger  and  more  extensive,  and  is  contin 
downwards,  forming  the  sheath  of  the  prostate,  which  \\i  the  ape 
that  gland  is  continued  into  the  sujxjrior  layer  of  the  deep  |xrineal  fi 
(triangular  ligament  of  the  urethra).  In  the  angle  k'twecn  the 
layers,  and  Ijetween  the  sheath  and  the  8ul>stanceof  the  prostate. are* 
tained  the  large  veins  of  the  prostatic  plexus,  but  these  structures  ar 
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inited  bj  dense  connective  tissue  that  the  prostatic  sheath  can 
dissected  off  the  gland  with  difficulty.  Behind  and  above  the 
,  the  prolongation  of  the  upper  layer  is  attached  to  the  base  of 
Ider  immediately  outside  the  hue  of  the  vesiculse  seminales,  which 
{ excluded,  together  with  the  intervening  portion  of  the  base  of 
Ider,  from  the  proper  pelvic  cavity;  while  tne  inferior  layer,  con- 
with  the  posterior  part  of  the  prostatic  sheath,  extends  across 
the  bladder  and  rectum,  on  the  one  hand  binding  the  vesiculse 
»  and  vasa  deferentia  to  the  base  of  the  bladder,  on  the 
nming  the  front  part  of  the  sheath  of  the  rectum.  The  hinder 
die  fascia  is  similarly  attached  to  the  rectum,  and  sends  a  pro- 
m  downwards  on  the  lower  part  of  the  gut,  which  becomes 
ly  thinner  and  is  lost  a  short  distance  from  the  anus. 
e  female  the  vagina  receives  an  investment  from  the  recto-vesical 
»rresponding  to  the  prostatic  sheath  of  the  male.  In  other 
the  arrangement  of  the  pelvic  fascia  is  substantially  the  same  in 
sexes. 

LBS. — The  muscles  of  the  perineum  differ  somewhat  in  the  two 
ind  must  therefore  1x3  separately  described  in  each.  In  both 
ey  may  be  divided  into  two  groups,  according  as  they  are  more 
itely  connected  \nth  the  lower  orifice  of  the  alimentary  canal  or 
e  genito-urinary  outlet.  In  both  groups  superficial  and  deep 
are  to  be  distinguished. 

N  THE  MALE. — a,  ANAL  MUSCLES. — The  internal  or  cirenlar 
Mr  is  a  thick  ring  of  unstriped  muscle  continuous  with  the  cir- 
tres  of  the  rectum,  and  wiVL  be  referred  to  along  with  the  anatomy 
organ. 
mperficial  or  external  sphincter  muscle  (sphincter  ani  ex- 
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5  of  the  pubis ;  6,  coccyx ; 

on  the  tuberosity  of  tho 
Mints  by  a  line  to  the  great 
ic  ligament ;  x  ,  anus  ;  1, 
1  the  corpus  spongiosum 
I  front  of  the  bulbo-cavcr- 
les ;  %  central  point  of  tho 
;  3,  ischio-cAvcnioKus ;  4, 
[8  perinei  ;  5,  levator  ani  ; 
6,  external  sphincter  of  the 
Toanding  x  ,  is  the  intcrmil 
;  6,  coccygeus;  7,  adthictor 
S,    gracilis ;     9,    aiUluctor 

10,  scmitcndinasuH  an<I 
11,  on  the  left  side,  the 
BUdmns  entire  ;  1\\  the 
on  the  right  side,  so  as  to 
art  of  the  coccygeus  muscle. 


Fig.  222. 


is  a  layer  of  fibres  nearly  an  inch  in  depth  on  each  side, 
nmediately  beneath  the  skin  surrounding  the  margin  of  the  anus. 
ptical  in  form,  and  is  attached  posteriorly  by  a  small  tendon  to 
md  back  of  the  coccyx,  usually  receiving  also  some  fibres  from 
iyii^  integument.     Passing  forwards  it  divides  into  two  parts 

%1 
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which  enclose  the  anus  and  meet  again  anteriorly,  where  the  snpetfidd 
fibres  end  in  the  skin,  some  of  the  innermost  ones  decufisating  acron  the 
middle  line,  while  the  larger  part  becomes  blended  with  the  transvem 
and  the  bulbo-cavernosus  muscles  in  the  central  point  of  the  perinemn. 

The  c^itral paint  of  the  perimum  is  the  mesial  part  of  a  small  transTene 
tendinous  septum  in  which  several  muscles  of  the  perineum  meet.  It  ii 
placed  about  an  inch  in  front  of  the  anus,  and  immediately  b^nd  the 
bulb  of  the  urethra  in  the  male,  behind  the  vulval  orifice  in  the  fenuk 
The  tendinous  structure  is,  however,  not  unfrequently  entirely  ab0eiit,in 
which  case  the  muscles  are  duxKstly  continuous  with  one  another. 

The  levator  ani  is  a  broad  fleshy  layer  which  extends  fttun  the 
anterior  and  latei'al  parts  of  the  pelvic  wall  downwards  and  inwards  to 
the  middle  line,  and  forms,  together  with  its  fellow  of  the  opposite  ode^ 
a  muscular  floor  to  the  greater  part  of  the  pelvic  cavity.  It  tabs 
origin  from  the  pelvic  suriace  of  the  pubis  by  thin  tendinous  filHO^ 
placed  between  and  usually  intimately  adiierent  to  the  pubic  attaohiiMSiti 
of  the  obturator  and  recto-vesical  fascias ;  from  the  pelvic  fascia  along 
the  line  of  origin  of  the  recto-vesical  fascia ;  and  to  a  slight  extent  fiom 
the  ischial  spine.  Some  fasciculi  are  also  frequently  added  to  the  fore 
part  of  the  muscle  from  the  upi^er  layer  of  the  deep  perineal  faecia.  The 
fibres  of  the  hinder  and  larger  portion  of  the  muscle,  including  all  those 
which  are  derived  from  the  ischial  spine  and  the  pehic  fascia,  oooTeige 
as  they  descend  upon  the  side  of  the  rectum,  and  are  inserts  into  the 

Fi^^  223.  Fig.    223.  —  Left    half    op    nn  hau 

PELVIS,  TO  SHOW  THK   LCVATOB  AXI  A» 

C0CCT0EU8  MUSCLES  (after  Cloqvet).    | 

a,  promontory  of  the  sacmm ;  h,  jNifaie 
spine  ;  r,  coccyx  ;  (/,  ischial  spine  ;  e,  irih 
physis  pubis  ;  /,  a  sniaJi  portion  of  tbeaul 
part  of  tlie  rectum  ;  g,  half  the  pixctiie 
gland  ;  A,  lialf  the  hulb  and  a  portioa  of 
the  penis  ;  1,  part  of  the  obturator  intenw 
muscle,  exjiosed  hy  removing  the  upper  par 
tion  of  the  obturator  fascia  ;  2,  coccysen 
muscle,  and  alK)ve  it  the  Racro-sciatie  h^- 
mcnts  ;  3,  inner  surface  of  the  levator  anl 

lateral  margin  of  the  lower  part  of 
the  coccyx,  and  into  a  narrow  mesial 
a]X)neurosis,  common  to  the  muscles 
of  the  two  sides,  Ixjtween  the  coccn 
and  the  anus  :  a  smaller  part  of  the 
muscle,  continued  from  the  pubic 
origin,  passes  over  the  side  of  the  prostate,  and  is  inserted  into  the 
lower  part  of  the  roctnni,  whei-e  it  becunies  connected  with  the  fibre* 
of  the  extcnial  Kphincter  and  sHghtly  with  those  of  the  internal ;  and 
the  most  anterior  fibres,  which  are  directed  Imekwaixls,  nearly  parallel 
to  the  mesial  plane,  along  the  lower  imrt  of  the  prostate,  meet'  lietween 
that  body  and  the  rectum  with  the  corre8i)onding  fibres  of  the  muscle  of 
the  opposite  side,  and  blend  witli  those  of  the  external  sphincter  and 
constrictor  uretbitc  muscles  iu  the  central  jwint  of  the  perineum. 

Jielafio/ut. — The  upper  or  pelvic  surface  of  the  levator  ani  is  in  contact  with  the 
zecto-vesical  fascia,  which  intervenes  between  the  muscle  and  the  rectum  ud 
prostate.  The  lower  or  perineal  surface,  invested  bj  the  thin  anal  f aacia.  is  corered  bj 
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llie  fat  which  ooonpies  the  uohio-rectal  fossa.  The  posterior  border  is  adjacent 
to^  and  often  oontmaoos  with,  the  coccygens.  Between  the  anterior  borders  of 
llie  light  and  left  mnsdes  the  membranous  part  of  the  urethra  passes  downwaxda 
tm  it  isBiiea  from  the  prostate. 

The  ooecygeiui  or  levator  cocoygis  muscle  is  composed  of  fleshv 
and  tcndinons  fibres,  forming  a  thin,  flat,  and  triangalar  sheet,  which 
ariaes  by  its  apex  from  the  spine  of  the  ischiom,  and  is  inserted  by  its 
base  into  the  border  of  the  coccyx  and  the  lower  part  of  the  sacrom. 

Belatunu. — ^The  internal  or  pelvio  surface  of  this  mnscle  assists  in  supporting 
the  rectum :  its  external  surface  is  intimately  united  to  the  small  sacro-sciatio 
tigamffnt. 

The  leratores  ani  and  ooocjgei  muscles  together  have  been  appropriately 
9»Arng>A  by  Meyer  the  pelvic  diaphragm. 

Varieties.— The  ooocygeus  is  sometimes  inserted  wholly  into  the  side  of  the 
Mcrum.  A  few  fleshy  and  tendinous  fibres  are  occasionally  seen  passing  from 
the  lower  part  of  the  anterior  surface  of  the  sacrum  to  the  coccyx,  constituting 
the  satr(hcaccygeu4  anticia  or  currator  cocoygis  muscle. 

h.  Genito-urinaey  muscles. — These  are  three  muscles  on  each 
lidey  placed  immediately  beneath  the  superficial  perineal  fascia,  viz.,  the 
transversus  perinei,  the  ischio-cavemosus,  and  the  bulbo-cavemosus, 
and  one  single  muscle  more  deeply  jplaced,  between  the  layers  of  the 
triangnlar  ligament,  viz.,  the  constrictor  urethras. 

The  tranavenma  perinei  muscle  arises  from  the  inner  side  of  the 
ladiial  tuberosity,  immediately  above  (deeper  than)  the  origin  of  the 
lachio-cayemosus,  and  is  directed  oblic^uely  forwards  and  inwards  to 
unite  with  the  muscle  of  the  opposite  side,  as  well  as  with  the  external 

Shincter  and  bulbo-cayemosus,  at  the  central  point  of  the  perineum. 
ibind  this  muscle  the  superficial  perineal  fascia  turns  upwards  to  join 
the  base  of  the  triangular  ligament. 

Varieties. — ^The  transverse  muscle  is  exceedingly  variable  in  its  arrangement. 
It  is  sometimes  absent,  and  at  other  times  one  or  more  smaU  muscular  slips  are 
found  lying  on  the  same  plane  with  it,  in  front  or  behind.  It  may  also  be  in- 
serted whoUy  or  in  great  part  into  the  bulbo-cavemosus  or  external  sphincter. 
As  a  rare  occurrence  a  muscular  slip  has  been  seen  springing  from  the  fascia  at 
the  lower  border  of  the  gluteus  maximus,  and  inserted  into  the  triangular  liga- 
ment on  its  lower  surface  (Henle),  or  on  its  upper  surface  (G.  D.  T.). 

The  iachio-cavemoana  or  erector  penia  muscle,  embracing  the 
cms  penis,  arises  from  the  inner  part  of  the  tuberosity  and  ramus  of  the 
ischiam  behind  and  on  each  side  of  the  attachment  of  the  cms.  From 
this  origin  the  fleshy  fibres  are  directed  forwards  to  a  tendinous  ex- 
pansion which  is  spread  over  the  surface  of  the  cms,  and  is  inserted  into 
tJie  cater  and  under  sides  of  that  body  towards  its  fore  part. 

Variety. — Houston  has  described  ("  Dublin  Hosp.  Reports,"  v.,  46S),  under  the 
name  of  compressor  xerue  dorsalis  penis,  a  muscular  slip  separated  from  the  outer 
part  of  the  erector  penis  by  an  interval,  though  apparently  belong^g  to  that 
muscle.  It  arises  from  the  pubio  ramus,  in  front  of  the  origin  of  the  erector 
mnacle  and  the  cms  of  the  penis,  and,  passing  upwards  and  forwards,  is  inserted  by 
joining  its  fellow  in  a  median  aponeurosis  above  the  dorsal  vein.  This  muscle, 
which  is  weU  developed  in  the  dog  and  several  other  animals,  is  by  no  means 
constant  in  tiie  human  subjecti 

The  bvlbo-cavemoana  or  C(jaciilator  urina  muscle  is  united  with 
its  fellow  of  the  opposite  side  in  a  median  tendinous  raph^  continued 
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forwards  from  the  central  point  of  the  perineiim,  and  the  two  mmdei 
cover  the  bulb  and  the  adjacent  part  of  the  corpus  spongiosam  orethic. 
The  fleshy  fibres  arise  from  the  central  point  of  the  perineum  nd 
from  the  median  raph^,  and  are  directed  outwards  and  forwards  ontk 
surface  of  the  corpus  spongiosum.  The  greater  number  ascend  between 
the  cms  penis  and  the  corpus  spongiosum,  and  end  on  the  dorsum  of  the 
latter  body  by  joining  those  of  the  opposite  side  in  a  strong  aponemoa 
At  the  fore  part  a  small  portion  of  the  muscle  passes  to  the  outer  side  of 
the  corpus  cavemosum,  where  it  is  attached  in  front  of  the  iscWo- 
cavernosa'',  sending  also  a  tendinous  expansion  over  the  dorsal  vessels  of 
the  penis  (Kobelt)  ;  and  the  posterior  fibres,  shorter  than  the  antdoi; 
are  inserted  by  side  of  the  bulb  into  the  under  surface  of  the  triangnlar 
ligament. 

The  fibres  which  invest  the  most  prominent  part  of  the  bulb  are  more  or  In 
distinct  from  those  contig^uoos  to  them,  and  have  been  described  hj  Eobdt  u 
forming  a  separate  muscle,  to  which  he  has  g^ven  the  name  comprtuor  hemt- 
j)h{srium  hnlbi.  The  fibres  of  this  muscnlar  slip  are  connected  bj  a  smaU  tendoi, 
above  the  urethra,  with  the  corresponding  part  of  the  oiiposite  side. 

The  constrictor  or  compressor  urethra  muscle  consists  of  fibres 
attached  on  each  side  to  the  ischio-pubic  rami,  as  well  as  to  the  adjacent 
surfaces  of  the  fascial  layers  between  which  it  is  enclosed,  and  ex- 
tending for  tlie  most  part  transversely  across  the  subpubic  arch,  Bome 
of  them  in  front  of,  and  others  behind,  the  membranous  part  of  the 
urethra,  for  which  they  form  a  kind  of  sphincter.  In  some  bodies  i 
median  tendinous  raph^  divides  the  muscle  more  or  less  completely  into 
lateral  halves.  The  hindmost  fibres  of  this  muscle  are  sometimei 
described  separately  under  the  name  of  trayisversm peiinei profundxa, 

WTiile  the  greater  number  of  the  mnscular  fibres  contained  between  the  layen 
of  the  triangular  ligament  pass  transversely  from  side  to  side  as  above  stided, 
there  are  usually  to  bo  recognized,  especially  in  well-developed  sabjects.  other 
coUections  which  take  different  directions.  Thus,  one  set  of  fibres  passes  obliqnely 
from  behind  forwards  and  inwards  ;  another  set  surrounds  the  nrethra  circularly; 
and  on  the  inferior  surface  of  the  constrictor  muscle  a  longitudinal  slip  of 
variable  breadth  extends  from  apex  to  base  of  the  triangular  ligaiuent.  AH 
these  bundles  are,  however,  intimately  connected  together,  and  pass  graduillj 
into  one  another,  so  that  they  cannot  proj>erly  be  regarded  as  forming  distiiici 
muscles.  The  longitudinal  fasciculi  described  by  James  Wilson  (Med.  Chir.  Tnm 
i..  170),  as  passing  from  the  pelvic  surface  of  the  pubis  on  each  side,  and  meeting 
behind  the  membranous  part  of  the  urethra,  have  not  been  generaUy  recognind 
by  succeeding  anatomiste.  (On  the  arrangement  of  the  constrictor  aiethn 
muscle,  as  well  as  of  the  other  muscles  and  fascia;  of  the  perineum,  oonsolt  Hoiki 
Eingewcidelehrc,"  and  M.  HoU,  Arohiv  f.  Anatomic,  1881,  225). 

liclathns, — The  constrictor  urethno  is  separated  from  tiie  levator  ani  l^the 
upper  layer,  and  from  the  superficial  muscles  of  the  fore  part  of  the  perineum  bj 
the  lower  layer  of  the  triangular  ligament.  Embedded  in  the  substance  of  the 
muscle  on  each  side  at  its  origin  from  the  bone  are  the  pudic  vessels  and  thedoml 
nen^e  of  the  penis,  and  more  mesiaUy  are  the  vessels  of  the  bulb  and  the  gUod 
of  Cowper. 

Within  the  constrictor  muscle  the  membranous  part  of  the  uretlira  is 
sun'ounded  by  involuntaiy  muscular  fibres  which  form  part  of  its  proper 
wall,  and  will  therefore  be  refen'ed  to  in  the  description  of  the  repro- 
ductive organs  in  Vol.  II. 

Nerves.  —  The  external  sphincter  receives  offsets  from  the  fourth  sacnl 
nenre  and  the  inferior  ha^monhoidol  branch  of  the  pudic  nerve ;  the  levator  ani 
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OQzih  sacral  and  the  perineal  branch  of  the  pndic ;  and  the  coccy- 
the  fourth  sacral  nerve. 

rfidal  genito-nrinarj  muscles  are  supplied  by  the  perineal  branch  of 
lenre,  and  the  constrictor  orethrae  by  the  donal  nerve  of  the  penis. 
, — ^The  Mpkincters  of  the  anus  cause  by  their  contraction  occlusion  of 
le.  The  contraction  of  the  external  is  usually  maintained  involun- 
gh  it  may  be  rendered  firmer  by  an  act*  of  the  will  ;  that  of  the  in- 
bolly  involuntary. 

*0r  ani  and  eoccygeut  act  principally  in  supporting  and  to  a  slight  ex- 
\  the  floor  of  the  pelvis.  They  thus  come  into  play  with  the  muscles 
nninal  wall  in  forcible  expiratory  and  other  expulsive  efforts.  The 
i  can  also  compress  the  lower  part  of  the  rectum,  and  in  this  way 
rectly  in  the  evacuation  of  the  boweL 

9f^er*i  acting  together  draw  backwards  and  fix  the  central  point  of  the 
iius  assisting  to  give  a  base  of  support  to  the  ejaculator  muscles. 
o-carrrrwjfus  serves  to  compress  the  cms  penis  and  thus  assists  in  pro- 
it  least  in  maintaining  the  erection  of  the  penis. 
thcarermm  compress  the  bulb  and  the  adjoining  part  of  the  corpus 
I,  80  as  to  eject  forcibly  any  fluid  lodged  in  the  urethra.  They  come 
at  the  end  of  the  process  of  micturition,  when  their  contraction 
voluntary  act,  and  in  the  emission  of  the  semen,  when  it  is  involun- 

fricfor  urethra!  diminishes  the  calibre  of  the  urethra  and  expels  its 
it  contracts  at  the  end  of  micturition,  so  as  to  assist  the  bulbo- 
I  clearing  the  canal.  According  to  Henle  the  constrictor  takes  also 
at  share  in  producing  the  erection  of  the  penis,  by  compressing  the 
3  corpora  cavernosa,  which  are  contained  between  its  fibres. 

THE  FEMALE. — lu  this  SGX  the  anterior  fibres  of  the  levator 
ice  the  vagina  as  they  do  the  prostate  in  the  male. 
lasversiui  perinei  and  the  external  spliincter  are  arranged 

in  the  same  manner  as  in  the  male. 

eetor  elitoridis  (ischio-cavemosus)  differs  from  the  erector 
le  male  by  its  smaller  size  alone. 
bincter  Taginn  (bolbo-cavemosas)  is  attached  behind  to  the 
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;  b,  cms  elitoridis;  c,  is  placed 
bole  above  the  orifice  of  the 
▼agina ;  x  ,  anus  ;  e,  coccyx  ; 
sphincter  of  the  anus ;  2, 
igince ;  2\  some  of  its  fibres 
)  the  clitoris  ;  3,  levator  ani  ; 
%  ischial  tuberosity,  points  to 
ins  perinei  (the  inner  portion  of 
is  represented  too  far  forwanls 
)  ;  5,  6,  ischio-cavemoeus  ;  7, 
addactor  magniis,  semitendino- 
,  gluteus  maximus. 

)int  5f  the  pcrinenm,  in 

rith  the  external  sphincter 

versus  perinei  muscles  ; 

apen  out  to  surround  the 

ifice  and  vestibule,  closely 

r  on  the  outer  side  the  two  bulbs  of  the  vestibule  ;  again 

ttg  each  other  in  front,  they  become  narrow,  jmd  are  inserted 

on  the  corpora  cavernosa  of  the  clitoris,  a  Itfidl^'plns  croflBing^ 
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over  these  and  including  the  dorsal  vein  ;  some  of  the  inner  fibra  enl 
in  the  mucous  membrane  of  the  vestibule  in  front  of  the  turethnl 
orifice.  The  two  halves  of  this  elliptical  muscle  appear  to  ooireqiond 
strictly  to  the  bulbo-cavemosi  muscles  in  the  male. 

The  constrictor  urethra,  or  trausversus  perin«i  proftrnftii^ 
diflTers  from  the  coiTcsponding  muscle  of  the  male  in  being,  like  the  deep 
perineal  fascia  between  the  layers  of  which  it  is  contained,  almort 
completely  divided  into  lateral  halves  by  the  vagina.  The  fibres  qiiing 
on  each  side  from  the  margin  of  the  ischio-pubic  rami ;  those  of  thefow 
part  of  the  muscle  are  directed  transversely  across  the  subpubic  arck 
m  front  of  the  urethra  ;  while  those  of  the  hinder  and  larger  paitnn 
inwards,  some  transversely,  others  obliquely,  and  blend  with  the  wall  of 
the  vagina.  The  muscular  substance  consists  in  great  measure  of  nn- 
striped  fibres  (Henle). 

MORFHOIiOaY    OF    THB    7AB0L2B    AND    MUSOIiEB    OF    THE 
TBUNK    AND    HZAD. 

FasoisB. — ^There  is  a  general  correspondence  in  the  relation  of  the  deep  fani 
to  the  skeleton  and  mosses  of  the  trunk  mnscles  throughout  vertebrate  aoiniak 
In  its  simplest  and  lowest  form  the  general  investing  fascia  is  prolonged  fitm 
the  surface  towards  the  skeleton  in  four  places,  viz.,  two  median,  forming  wbKb 
have  heen  caUed  respectively  the  neural  and  Jttpm^il  septa,  and  two  latenl,  OMoa 
each  side,  running  towards  the  transverse  processes  of  the  vertebraB.  The  lijw 
of  the  hoimal  septum  are  in  clope  contact  in  the  caudal  region,  hot  they  in 
separated  and  somewhat  complicated  in  the  rest  of  the  trunk  by  the  inteipoiitifli 
of  the  visceral  cavity  between  them. 

In  man  and  the  higher  animals  the  dorsal  part  of  the  general  invesfang  tea 
is  represented  by  the  tendinous  attachments  of  the  trapezius,  latisedmus  doni 
and  serrati  x^ostici  muscles,  and  by  the  vertebral  aponeurosis  and  deep  temponl 
fascia,  whUe  the  deep  fascia  of  the  side  and  front  of  the  trunk,  neck,  and 
head,  and  the  aponeurotic  sheaths  of  the  limbs  correspond  with  its  ventral  portkm. 
The  neural  septum  remains  as  the  ligamentum  nuchoD  and  the  Bupraspuwoa 
and  interspinous  ligfaments.  The  haemal  septum  partly  constitutes  the  Unet 
alba,  and  is  elsewhere  separated  into  two  as  an  investment  of  the  visceral  cantr, 
forming  the  transvcrsalis,  iliac  and  pelvic  fasciae.  The  lateral  septum,  which  is 
stroDgly  develoi)ed  in  fialics  and  amphibia,  is  only  seen  at  aU  clearly  in  tii« 
middle  layer  of  the  lumbar  fascia  of  man  and  the  higher  animals,  being 
in  them  situated  much  nearer  the  dorsal  than  the  ventral  asjiect  of  the  body. 
This  diflference  of  position  is  coincident  with  the  greater  development  of  the 
veiitro-lateral  muscles  and  the  limbs  in  the  higher  tluin  in  the  lower  vertehntf^ 

Muscles. — It  has  already  been  stated  (p.  188)  that  the  muscles  of  the  trunk  fall 
into  two  primary  seb'.  separated  by  the  embryonic  vertebral  axis,  and  known  m 
the  epaxial  and  hypaxial  muscles  ;  and  that  the  former  are  again  subdivided  into 
a  dorsal  and  a  ventral  group,  which  are  partly  6e]>arated  from  each  other  by  the 
above-mentioned  lateral  septum,  and  which  correspond  to  the  dorso-latenl  and 
ventro-lateral  divisions  of  the  great  lateral  muscle  of  fishes  and  tailed 
amphibia. 

The  hypaxial  muscles  (sub vertebral,  Gegcubaui-),  in  man  but  little  derelc^t 
are  placed  on  the  ventral  aspect  of  the  vertebral  column,  and  in  some  jartJ 
spread  round  the  internal  surface  of  the  walls  of  the  visceral  cavity,  and  even 
extend  across  that  cavity,  giving  rise  to  the  various  diaphragms.  They  include 
the  rectus  anticus  major  and  longus  colli  in  the  neck  ;  the  postcarti lac  diaphragm 
or  midriff  in  the  dorbo-lumbar  region ;  and  more  i>ostaxiully  the  psoas  «»d 
pyriformis,  extending  outwards  to  the  lower  limbs,  and  the  pelvic  diaphragm  or 
levator  ani ;  while  the  occasionally  present  curvator  coccygis  repref^nis  the  ijtO' 
longation  of  these  muscles  on  the  ventral  surface  of  the  caudal  vertebra  of  Bomt 
of  the  lowft^iTiiTTinla  It  is  proper,  to  state,  however,  that  the  moiphology  of  th* 
"  J'paxial  is  by  no  means  certain,  inasmnch  ae  their  mode  of 
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Dt  has  not  yet  been  worked  out,  and  they  are  regarded  by  many 
(Humphiy  and  Balfour  among  others)  as  being  merely  separated 
I  of  tiie  yentro-lateral  muscle. 
Hie  dorsthlateral  muscle  consists  of  fibres  which  more  than  any  others  retain 

>  original  segmented  character  and  longitudinal  direction.    It  is  represented 
.  by  the  moss  of  muscles  which  lies  in  the  ycrtebrol  groove  of  the  back, 

I  which,  arising  from  the  lower  yertebra),  splits  aa  it  passes  upwards  to  be 

1  into  other  yertcbno,  the  ribs  and  the  skull.    It  may  be  divided  into  three 

I  of  muscles,  characterized  by  the  diiFeront  directions  of  their  fibres.    The^r^^ 

'    I  of  those  which  run  for  the  most  port  in  a  longitudinal  direction,  as 

wpme  to  spine,  in  spinalis  and  interspinales  ;  from  transverse  process  to 

» process  in  longissimus  dorsi  and  intertransvcrsales  ;  or  from  rib  to  rib 

>  UiD-costalis.    The  second  set  consists  of  muscular  fibres  directed  more  or  less 

^Mquely  upwards  and  outwards  from  spines  to  transverse  processes,  as  in  spleniua 

pitis  and  colli,  rectus  posticus  major  aud  obliquus  inferior.    The  third  set  is 

>  oblique,  but  its  fibres  ore  directed  upwards  and  inwards  from  transverse  pro- 
\  to  spines,  as  in  complezus,  scmispiualLii,  multifidus,  and  obliquus  superior ; 

I  from  tiansverse  processes  to  laminas.  as  in  rotatores  dorsi. 
In  the  postaxial  part  of  the  trunk  in  tailed  animals  this  dorsal  series  of  muscles 
^Qontinued  backwards  without  interruption  as  the  superior  caudal  muscles,  and 
^toan  a  muscular  slip  is  occasionally  found  developed  as  an  extensor  coccygis ; 
^t  in  general,  owing  to  the  very  slight  development  of  the  caudal  vertebras,  and 
^kt  large  size  of  the  pelvic  girdle,  the  dorso-lateral  muscles  do  not  in  man  extend 
■lyaid  the  upper  part  of  the  sacrum. 

(ireaxially  this  muscle  is  prolonged  to  the  side  of  the  head,  where  it  forms  the 
SUMip  of  temporal,  pterygoids,  masscter,  and  probably  the  orbital  muscles.  The 
*B^iiection  between  these  muscles  and  the  dorsal  muscles  is  well  seen  in  the 
^^Skd  amphibia,  where  the  fibres  of  the  dorsal  muscle  are  directly  continuous 
^Slh  those  of  the  temporal  In  man  this  continuity  is  interrupted  in  consequence 
^  the  great  expansion  of  the  cranium,  a  considerable  portion  of  which  is 
^Vpoaed  between  the  temporal  and  the  neck  muscles. 

Hie  ventro-latrral  muscle,  while  equally  simple  in  the  lowest  vertebrates  with 
4e  dorao-latcral,  shows  in  the  higher  animals  a  much  greater  degree  of  com- 
Wf  fity,  both  of  form  and  attachments.  It  springs  from  iho  ventral  surfaces  and 
ti|M  of  the  trauHverso  processes  of  the  vertebra),  as  well  as  from  the  lateral  septa 
%ad  general  fascial  investment ;  and  by  means  of  its  connection  with  the  last- 
^Mnfcioned  structure  the  superficial  portion  of  the  muscle  is  prolonged  dorsally, 
%Bd  gaiite  an  attachment  to  the  spinous  processes,  so  that  it  covers  the  dorso- 
latcfal  mufcle  almost  completely.  Ventrally,  it  extends  round  the  visceral  cavity 
%o  the  median  line,  where  it  is  separated  from  the  corresponding  mass  of  tho 
opposite  side  by  the  hannal  septum,  and  it  thu)  forms  the  whole  thickuess  of  the 
moBColar  portion  of  the  body-walL  It  comes  into  connection  with  the  orifices  only 
0f  Uie  alhncntary  canal,  where  portions  of  the  right  and  left  muscles  become 
T*'***^  ftnd  form  the  external  sphincters.  It  is  farther  characterized  by  the  dis- 
pCMitioo  which  certain  of  its  sclerotomes  show  to  become  the  seat  of  ossification 
la  tlie  hyoid  bone,  ribs  and  limb-girdles. 

Aoooiding  to  the  direction  of  its  fibres  the  trunk  portion  of  this  muscular  mass 
nay  he  divided  into  two  g^ups  of  muscles,  a  mrxial  with  longitudinally  directed 
fibiea  and  a  lateral  with  more  or  less  obliquely  directed  fibres. 

The  medial  group  is  represented  in  man  by  the  rectus  abdominis,  supracostalis 
(an  occasional  muscle),  the  stemo-mafltoid,  stemo-hyoid,  stemo-thyro-hyoid 
and  the  anterior  belly  of  the  omo-hyoid,  the  anterior  belly  of  the  digastric,  genio- 
bjoid  and  gcnio-glot4t«us  ;  and  it  repeats  more  closely  the  pimple  segmented  con- 
diikm  of  Uio  dorsal  muscle  than  is  the  case  with  the  lateral  fibres.  In  finhes  tho 
ohliqne  fibres  are  almost  entirely  wanting,  and  in  the  lower  vertebrates  generally 
tliey  are  less  developed  than  tho  longitudinal  On  the  other  hand,  in  the  higher 
f  omiii,  as  in  man,  tho  oblique  fibres  are  the  more  important,  tho  longitudinal  fibres 
bemg  in  certain  places  (thorax)  absent  altogether,  or  only  occasionally  present  as 
anpimooetalia.  In  some  animals,  as  Lepidosiren,  the  oblique  fibres  of  the  abdomen 
are  directly  continuous  with  the  longitudinal,  but  in  mang^oto^ffcrentiation 
exitts,  for  the  lateral  muscles  are  merely  prolonged  f orworofi^H^K  a^^euxoMa 


amng^oto^fl 


346  MORPHOLOGY   OP   THE  TEUNK-MUSCLE8. 

which  form  a  fibrous  sheath  for  the  rectoB  on  each  side  of  the  middk  line, 
man  these  long^itadinal  fibres  have  little  or  no  connection  with  the  mnades  of 
limbSf  but  iu  urodelans  they  are  oontinued  outwards  upon  the  Tentnl  uped 
each  limb  as  part  of  the  pectoralis  major  and  gracilis. 

Longitudinal  fibres  are  also  found  in  the  pyramidalis,  a  small  nidiiiieBi 
muscle  in  man,  but  which  in  marsupials  and  monotremes  is  extremelj  In 
and  as  a  rare  variety  between  the  lateral  oblique  muscles  forming  s  Ut 
rectus,  which  consists  of  a  few  fibres  running  between  the  lower  ribs  and 
ilium.  Posteriorly  again  the  longitudinal  direction  is  maintained  by  oa 
fibres  of  the  quadratus  lumborum. 

The  lateral  group  of  tnmk  muscles,  distinguished  by  the  obliqoe  diredia 
their  fibres,  is  divisable  usually  into  three  or  it  may  be  into  four  layers.  In 
lowest  Tertebratcs  this  stratification  does  not  occur,  but  in  the  higher  ani 
it  is  coincident  with  the  differentiation  of  separate  muscles.  Of  these  li 
three  are  Tcry  constant  in  their  relations  and  extent  but  the  fourth,  whidi  i 
most  superficial,  though  yeiy  constantly  found,  is  on  the  whole  only  a  pi 
layer.  In  man  these  layers  are  represented,  the  first  three  by  the  abdoo 
muscles,  the  external  and  internal  oblique  and  transversaUs  respectiTely,  an 
fourth  by  the  platysma  myoides,  the  facial,  auricular  and  epicranial  mwdeii 

The  transverse  or  deepest  of  these  layers  is  represented  by  the  tEUsra 
muscle,  which  is  prolonged  into  the  thorax  by  the  triangularis  stemi ;  aai 
subcostols,  small  in  man,  but  very  largely  developed  in  birds,  serpents,  lDOL,ii 
rctrahentes  costarum  and  levatores  costarum  intei)ii,  must  also  be  refan 
this  layer. 

The  internal  oblique  is  directly  continuous  with  the  lower  internal  intm 
and  the  external  intercostals  and  levatores  costarum  are  probably  also  dii 
tiated  portions  of  the  same  layer.  In  series  with  these  are  the  sodori 
anterior  intertransverse  muscles  in  the  neck,  and  the  quadratus  lnmbonm 
lateral  intertransverse  muscles  in  the  loins.  Inferiorly,  the  middls 
furnishes  the  coccygeus  (ischioH^udal),  the  constrictor  nrethrs,  iscbio- 
bulbo-cavcmosus,  and  transversus  perineL  Laterally,  it  gives  the  cosfco-soa; 
muscles  (serratus  magnus  with  tiie  levator  scapulae)  and  the  oosto-cor 
(subclavius)  to  the  shoulder-girdle ;  and  the  posterior  belly  of  the  omo-l 
forms  a  connection  between  this  layer  of  the  lateral  oblique  fibres  and  the  d 
longitudinal  fibres.  Sui)criorly,  the  hyo-glossus,  the  constrictors  of  the  pha 
the  styloid  muscles  with  the  posterior  belly  of  the  digastric,  and  the  fi 
and  palatal  muscles  ore  probably  also  derived  from  this  layer  (Hnmi^ixy). 

The  external  ol)lique  layer  is  prolonged  upwards  upon  the  side  of  the  cfae^ 
outwards  upon  the  upper  limb  as  pectorales  and  latissimus  dorsi,  and  bet 
the  limb  and  head  as  cleido-mastoid  and  trapezius.  The  rhomboids  and  a 
po^tici  appear  to  be  segmented  deeper  portions  of  this  layer,  and  ita  moal 
axial  derivative  is  tlio  mylo-hyoid. 

The  fourth  layer,  corresponding  to  the  panniculus  camosus  of  animals,  i 
to  be  mainly  developed  from  the  cutaneous  surface  of  the  last  or  external  ol 
layer ;  or  it  may  be  an  independent  layer  developed  in  cloee  connection  wit 
fkin  (cxa^'kek'ton)  and  fascial  investment.  In  man  this  layer  extends  onlj 
the  surface  of  the  head  and  neck,  and  very  slightly  over  the  shoulder.  It : 
the  siubcutaneus  colli  or  platysma  myoides.  and  those  slight  continuations  i 
wards  which  are  found  upon  the  surface  of  the  pectoral  and  deltoid  mnsd 
well  as  the  oocasionol  stemalis  muscle.  On  the  surface  of  the  head  this  t 
the  epicranial  muscles,  with  the  intervening  aponeurosis,  the  auricular  am 
facial  muscles.  All  these  muscles  are  attached  to  bone  usually  by  one  end 
the  othtr  be  in?  attached  to  the  skin  or  to  the  cartilage  of  some  mo% 
.structure,  but  in  some  ca-k^s  they  may  reach  the  deeper  structures  by  both 
Portions  of  this  layer  in  animals  may  blend  with  or  even  take  the  place  of 
of  the  subjacent  muscles,  or  they  may  be  enormously  developed  as  compared 
other  layers,  or  lastly,  the  whole  layer  may  be  aborted.  (See.  in  addition  tc 
works  quoted  at  p.  18j?,  Gegenbaur,  -Elements  of  Comparative  Anatomy,** 
TransL  1878,  and  Balfour,  **  Comparative  Embryology,"  vol.  ii,  1881.) 
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The  vascular  system,  as  a  whole,  comprehends  two  sets  of  vessels,  viz., 
thoee  carrying  blood  and  those  carrying  Ivmph  or  chyle.  The  first, 
ooQBtitating  the  sanguiferous  system,  includes  the  heart  or  central  pro- 
pdling  organ  and  the  peripheral  channels  for  the  blood,  viz.,  tlie  arteries j 
c^Mllaries  and  veins.  The  absorbent  system  includes  the  lymphatic  and 
li^  vessels,  together  with  the  lymphatic  and  mesenteric  glands  with 
which  many  of  these  vessels  are  connected.  The  descriptive  anatomy  of 
die  heart  is  given  with  that  of  the  thoracic  viscera  in  the  second  volume  : 
the  aocoont  of  the  minute  structure  of  the  blood-vessels  and  of  the 
lymphatic  vessels  and  glands  will  be  found  in  the  part  of  the  same 
rmme  which  treats  of  Gleneral  Anatomy.  Under  the  present  division, 
therefore,  will  be  brought  only  the  descriptive  anatomy  of  the  principal 
Uood-vessels  and  absorbent  vesseh. 

l.-BLOOD-VESSELS.     ARTERIES   AND   VEINS. 

The  descriptive  anatomy  of  the  blood-vessels  includes  an  account  of 
their  origin,  extent,  form,  position,  mode  of  division,  distribution,  anas- 
tomosifi  with  each  other,  and  relations  to  other  parts.  Seeing,  however, 
that  the  blood-vessels  are  subject  to  frequent  variations,  while  the  most 
ccmstant  forms  and  modes  of  distribution  are  described  as  the  normal,  it 
win  be  necessary  also  to  make  Ireauent  reference  to  the  more  important 
varieties  which  have  been  observea  among  them. 

The  varieties  of  blood-vessels  may  consist  of  a  deviation  either  from 
the  usual  size  of  the  channels  or  from  their  usual  position  and  their 
conuection  with  other  vessels.  In  the  latter  case  they  may  be  described  as 
coDBsting  in  differences  of  origin  from  the  main  stem,  or  from  a  branch, 
or  fiom  quite  another  source  than  that  which  is  the  most  common 
<»  UBual.  But  some  varieties  are  so  common  that  it  becomes  doubtful 
vhich  form  is  to  be  descril^ed  as  normal 

Many  of  these  varieties  are  not  only  compatible  with  life,  but  cause 
no  disturbance  whatever  in  the  performance  of  the  ordinary  functions  of 
the  body.  Others  are  of  such  a  nature  as  to  be  compatible  only  Avith 
the  conditions  of  the  circulation  subsisting  dmng  intrauterine  life,  and 
therefore  prove  fatal  at  birth.  Some  are  of  considerable  interest  from 
tiieir  frequency,  and  others  from  their  existing  in  situations  which  are 
liable  to  diseases  requiring  sui^ical  operations  for  their  cure. 

Many  vascular  varieties  repeat  forms  which  are  natural  in  different 
species  amonj?  the  lower  animals  ;  others  are  obviously  due  to  the  per- 
Bistence  of  early  foetal  forms  of  distribution  ;  and  not  a  few  are  expli- 
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I. — Om&AL  TIBW  01  THI  HXABT  A2n>  BLOOI>-YESSELS  OV  THS  TRUNK,    FBOX 
BSFOBl  IN  A  MALI  ADULT.       (A.  T.)     i 

ht  ftnricle ;  B,  left  auricoUr  appendix  ;  C,  right  yentricle ;  D,  part  of  the  left 
;  I,  I,  aortic  arch,  and  descending  thoracic  aorta ;  11,  tronk  of  the  pulmonary 
iding  into  its  right  and  left  branches,  and  connected  to  the  aorta  bj  the  cord 
ictoa  arteriosus ;  III,  superior  yena  cava ;  IV,  IV,  inferior  Ycna  cava, 
iminate  artery  and  right  carotid ;  I',  left  carotid  ;  2,  2,  right  and  left  subclavian 
8,  intercostal  yessels ;  4,  inferior  diaphragmatic  arteries  ;  below  4,  the  ooeliac 
snperior  mesenteric  artery ;  5,  renal  arteries ;  6,  &,  the  spermatic  arteries ; 
the  inferior  mesenteric ;  7,  T,  right  and  left  common  iliac  arteries  ;  8,  8',  ex- 
le  arteries ;  9,  left  epigastric  and  circumflex  iliac  arteries ;  1 0,  lO',  internal  iliac 
and  between  these  two  flgnres,  the  middle  sacral  artery ;  II,  II,  femoral  arteries  ; 
femoral  artery  of  the  left  side. 

it  innominate  vein ;  a',  the  left ;  h,  b\  right  and  left  subclayian  yeins ;  b",  the 
rein  of  the  right  arm  ;  c,  tf,  internal  jugular  yeins ;  t^\  right  facial  yein ;  d,  d, 
jugular  yeins  formed  by  the  posterior  auricular  and  part  of  the  temporo-maxiluLry ; 
or  jugular  yeins  with  the  transyerse  branch  joining  them ;  e,  azygos  yein  passing 
root  of  the  right  lung ;  /,  hepatic  yeins ;  ^,  renal  veins ;  to  the  sides  are  seen  the 
md  the  suprarenal  bodies  ;  ^,  right,  y",  left  ureter ;  A,  h',  spermatic  veins ;  t,  i, 
iliac  veins ;  i^,  i',  external  iliac  veins ;  k,  k,  femoral  veins;  2,  internal  saphenous 
la  li^t  aide. 

•n  the  sapposition  of  abnormal  enlargement  or  diminution  of 
It  existing  vessels. 

roller  information  on  the  natural  and  abnormal  distribution  of 
)od-yes8els,  the  reader  may  consult  the  works  of  Haller  and 
lann,  and  more  especially  the  "  Anatomy  of  the  Arteries,"  by 
IQuain,  1844  ;  Henle's  "Handbuch,"  vol.  iii.,  part  1,  2nd  Ed., 
a  which  a  connected  view  of  the  varieties  by  W.  Erause  is  given  ; 
ler  special  treatises. 

dimensions  of  the  arteries  and  the  thickness  of  their  coats  have 
odied  by  0.  Krause  ("  Handbuch,"  8rd  Ed.  by  W.  Krause,  vol  ii., 
Edllflcer  (Mikroskop.  Anat.  ii.,  512),  Gimbert  (Journ.  de  Tanat., 
586),  Bencke  (Schriften  der  Marburger  Gesellsch.  z.  Be&rd.  d. 
aturwiss.  xi.,  1880),  and  Valerie  Schiele-Wiegandt  (Virchow's 
,  1880,  Ixxidi.,  27)  ;  and  the  observations  of  the  two  last-named 
\  agree  in  indicating  that,  in  addition  to  individual  and  sexual 
tees,  both  the  calibre  of  the  large  arteries  and  the  thickness  of 
raUs  increase  gradually  with  advancing  years.  The  primary 
eg  of  the  aortic  trunk,  and  their  secondaiy  and  tertiary  ramifica- 
le  divided  by  Henle,  according  to  their  average  calibre  (after 
>n),  into  six  groups  or  orders,  as  shown  in  the  annexed  table ; 
8  classification  will  be  adopted  in  the  following  descriptions,  the 
[>  which  each  principal  artery  belongs  being  indicated  by  Roman 
within  a  parenthesis  after  its  name.  The  average  diameter 
pulmonary  artery  and  of  the  several  parts  of  the  aorta  will  be 
r  stated  in  millimeters,  as  will  also  that  of  the  innominate,  sub- 
,  common  iliac  and  external  iliac  trunks,  which  are  considerably 
!han  the  arteries  of  the  first  order,  but  differ  too  widely  in  size 
ae  another  to  be  included  in  one  group. 


OXDER. 

AVERAGE  CALIBRE. 

EXAMPLE. 

I. 

8  mm.  (\  inch) 
6  mm.  (I  inch) 

Common  carotid. 

n. 

Brachial 

in. 

5  mm.  (J  inch) 

Ulnar. 

IV. 

3*C  mm.  (J  inch) 

Lingnal. 

V. 

2  mm.  (^  inch) 

Posterior  anricolar. 

VI. 

I  to  '5  mm.  (r^  to 

&inch) 

Supraorbital. 

860  PULMONARY   ARTERY   AND   VEINS. 

The  sanguiferous  system  consists  of  two  grcafc  diyisions,  oompidieDl 
in  the  lesser  or  pulmonic  and  the  greater  or  systemic  circalaticmi.  ' 
the  former  belong  the  pulmonary  artery  and  veins,  which  will  l)e  I 
describei 


PULMONARY   ARTERY   AND   VEINS. 

PXTLMONABY    ABTSBY. 

The  main  pulmonary  artery  is  a  short  wide  vessel  (diameter  80  n 
Ilcnle),  which  carries  the  darK  blood  from  the  right  side  of  the  ben 
the  lungs.  It  arises  from  the  infundibulum  of  me  right  ventridei 
passes  for  the  space  of  nearly  two  inches  upwards,  and  at  the  same  I 
backwards,  to  reach  the  concavity  of  the  aortic  arch,  where  it  & 
into  tAvo  branches — the  right  and  left  pulmonary  arteries.  The  mod 
attachment  of  the  main  pulmonary  artery  to  the  base  of  the  ventrid 
noticed  in  the  description  of  the  heart.  At  each  side  of  its  oommc 
ment  is  the  corresponding  coronary  artery  springing  from  the  aorta, 
close  to  its  sides  are  the  two  auricular  appendages.  It  is  at  first  in  1 
of  the  aorta  and  conceals  the  origin  of  that  vessel ;  but  higher  up,  i 
it  lies  in  front  of  the  left  auricle,  it  passes  to  the  left  side  of  the  aao 
ing  aoi-ta,  and  is  finally  placed  below  the  transverse  part  of  the  arch, 
pulmonary  artery  and  the  aorta  are  united  together  by  connective  t; 
and  by  the  serous  layer  of  the  pericardium,  which  for  the  space  of  i 
an  inch  and  a  half  forms  a  single  tube  surrounding  both  vessds.  Bi 
to  the  left  of  its  point  of  bifurcation  it  is  connected  to  the  mider 
of  the  aortic  arch  by  means  of  a  short  fibrous  cord,  which  passes  oUic 
upwards,  backwards,  and  to  the  left.  This  is  the  remains  of  the  di 
arteriosus,  a  large  vessel  peculiar  to  the  foetus. 

The  right  pulmonajry  artery  (21  mm.),  longer  and  somewhat  b 
than  the  left,  runs  almost  transversely  to  the  right  behind  the  ascen 
aorta  and  the  superior  vena  cava  into  the  root  of  the  right  lung,  ^ 
it  divides  into  two  primary  branches,  the  upper  of  which  is  distrit 
to  the  upper  lobe  of  the  lung,  the  lower  to  the  middle  and  lower  lot 

The  left  pnlmonajry  ajrtery  (19  mm.),  shorter  than  the  right,  p 
horizontally  in  front  of  the  descending  aorta  and  left  bronchus  int^ 
root  of  the  left  lung,  also  dividing  into  two  branches  for  the  uppa 
lower  lobes  of  the  left  lung. 

In  the  root  of  the  lung,  the  right  and  left  pulmonary  arteries 
lie  in  front  of  the  bronchus  and  behind  the  veins.  On  the  right 
the  bronclius  is  highest  and  the  veins  lowest,  while  on  the  left  siA 
bronchus  sinks  to  a  level  between  the  art<>ry  and  veins. 

The  varieties  of  the  pulmonary  artery  will  be  referred  to  along  with  the 
the  aorta. 

PUIiMONART  VEINS. 

The  pulmonary  veins  are  four  short  trunks  which  convey 
red  l)Iood  from  the  lungs  to  the  left  side  of  the  heart,  and  whicl 
found,  two  on  each  side,  in  the  root  of  the  corresponding  long. 
two  veins  of  the  right  side  pass  below  the  right  pulmonaiy  arterr, 
behind  the  superior  vena  cava  and  the  right  auricle,  to  enter  the 
auricle ;  the  upper  vein  receives  one  or  more  branches  from  the  mi 


THE    AORTA. 
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J  of  the  right  long.    The  two  k/t  pDlraonary  vema  pass  in  front  of 
dfifloetiding  aorta  to  reach  the  auricle.    The  distribution  of  the 

k — Thi  i«iMT  Ain>  OREiT  Fig.  226, 

moU    BEKIJIU.      (R. 

0    4 
|«  Ei^lit,  2,  left  TQOtnde  ;  3, 

efcl  pdmoDftiy  ftrtery  nc^r  the 
linoa  of  the  iDiun  tnmk  ;  3', 
ym  of  tti«  Tight  pulmon&ry 
istkotoot  of  the  right  \nng; 
^ibtMmeof  tbtiieft;  -i'.aicbof 
•  lurt*  ;  4'^  ilesctnilittg  thuracic 
Ra;  5f  right  fturicle;  6,  i» 
|l0edl  oo  Ui^  di^njiiMti  between 
^  Tight  ati(i  left  tiuridcs ;  7. 
IptQorvviui  CAVA,  being  joined  fj 
Itkt  kqpo  v^tff'^  ^'f-'Lti ;  7',  loft 
Bflmntto  Toiil ;  $«  iufcHor  vena 
>vi;  1^,  one  of  the  hepatic  veins  ; 
!U^  v^pcT^  11,  middle  (&ddi- 
bull,  ftud  12,  loiircr  ri^ht  pul- 
IMkM7t«in  ;  13,  npper,  and  14, 
Wa  lilt  poiiDOnarj  rein  ;  +, 
if  heuubBi  of  coTonAij  arteries. 

lalinftnary  capillaries  is  ex- 
iiwively  to  the  membrane 
ining  the  air-cells  of  the 
ttogB, 

rufirf fcTi. — ^The  tti^  veina  of  one  side,  more  often  the  left,  may  tmite  into 
I  OQtimoo  trunk  before  entering  the  anricle.  There  is  frequently  a  third 
tfenilkx  rein  on  the  right  side,  coming  from  the  middle  lobe  of  the  lung.  Other 
iDpcmnmerazy  veina  are  of  rare  occurrence.  The  upper  pulmonary  vein  of  the 
lide  haa  been  seen  opening-  into  the  supeiior  vena  cava  (Meckel,  Gegenbaur, 
) ;  that  of  the  left  side  into  the  left  innominate  vein  (Bachhammer). 

SYSTEMIC    ARTERIEa 

THE    AOKTA. 

aorta,  the  main  trunk  of  the  Bystemic  arteries,  is  at  its  com- 
Qt  generally  a  little  smaller  than  the  pulmonary  yirtery,  but 
Ipersons  it  becomes  rather  krj^er  than  that  vessel  (Schii'le-AViegandt, 
'^^  fit.)*  Sprino^in^  from  the  left  ventricle  of  the  heart,  it  an:hes  over 
|j||fO(>t  of  the  letl  lun^r,  descends  along  the  %-ertehnd  column,  and,  after 
PJ*n»?  throufih  the  diaphra^  into  the  abdomimil  cavity,  ends  opiwjsite 
^  "  hunbar  vcrtc1>ra,  by  dividing  into  the  ri^ht  and  left  connnon 
•L^s,  In  this  coiiriie  the  aorta  forais  a  continuous  single  trunk, 
^viitcii  gradually  diminishes  in  size  fi'om  its  commencement  to  its  termi- 
^m  (from  28  to  17  nmi,),  and  gives  off  lai'ger  or  smaller  branches  at 
"^^nonB  points.  Different  parts  of  the  vessel  have  received  i>articular 
^**o»eBj derived  from  their  position  or  direction.  The  short  cun'ed  part, 
jKch  reaches  from  the  ventricle  of  the  Iieart  to  the  lower  tmrder  of  the 
fifth  dorsal  vertebra,  is  named  the  arch ;  the  straight  part,  which  extends 
"wa  that  vertebra  to  the  diaphragm,  is  the  descendin//  thmack  aorta ; 
^  the  remainder  of  the  vessel,  down  to  its  bifurcation,  is  the  abdmiitml 
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nd  is  directed  upwards,  backAvards,  and  to  the  left,  then  directly  backwards, 
mning  a  well-marked  curve  round  the  trachea,  to  the  left  side  of  the 
«dy  of  the  fourth  dorsal  vertebra.  Arrived  at  that  point,  it  bends  down- 
laras,  and  at  the  lower  border  of  the  body  of  the  fifth  doi'sal  vertebra,  on 
Ha  left  side,  the  arch  terminates  in  the  descending  thoracic  aorta.  Near 
d]e  base  of  the  heart  the  aorta  is  enlarged,  and  presents  externally  three 
■naU  bulgings  of  nearly  equal  size,  corresponding  with  the  dilatations 
lUch  form  the  sinuses  of  Valsalva  or  sinuses  of  the  aortic  valves,  described 
lith  the  heart.  These  sinuses  are  placed,  one  in  front  and  two  behind, 
and  from  the  anterior  and  left  posterior  are  given  off  the  two  coronary 
irteries  of  the  heart. 

From  the  difference  in  the  direction  and  connections  of  its  several 
portions  the  arch  is  described  as  consisting  of  an  ascendingy  a  transversCy 
and  a  descending  portion. 

The  ascending  portion  of  the  arch  of  the  aorta  (28  mm.,  Henle)  is 
jlaoed  at  its  commencement  behind  the  sternum,  on  a  level  with  the 
Jowcr  border  of  the  third  costal  cartilage  of  the  left  side  ;  and  it  rises  as 
Imjh  as  the  upper  border  of  the  second  costal  cartilage  of  the  right 
BOB.  Its  length  is  about  two  inches  or  two  inches  and  a  quarter  ;  and 
its  direction  is  curved.  In  most  cases  there  exists  along  the  right  side 
a  dilatation,  named  the  great  sinus  of  the  aorta.  This  dilatation  varies  in 
ue  in  different  bodies,  and  occasionally  is  not  to  be  detected. 

This  portion  of  the  aortic  arch  is  for  the  greater  part  of  its  length 
oidoeed  in  the  same  sheath  of  pericardium  with  the  pulmonary  artery 
in  such  a  manner  tliat  both  vessels  are  covered  by  the  serous  mem- 
brane, except  where  they  are  in  contact  with  each  other. 

At  its  commencement  the  ascending  part  of  the  arch  is  in  contact 
interiorly  with  the  pulmonary  artery,  and  with  the  right  auricular 
mendage ;  but  farther  up,  as  the  aorta  passes  forwards  and  to  the  right 
lide  and  the  pulmonary  artery  backwaids  on  the  left,  the  aorta  comes 
into  Tiew.  It  then  approaches  very  near  to  the  sternum,  from  which  it 
is  separated  by  the  pericardium,  by  the  right  pleura,  and  to  a  variable 
Client  by  the  thin  anterior  margin  of  the  right  lung  ;  the  descending 
▼ena  cava  lies  on  the  right  side,  and  the  pulmonary  artery  passes  back- 
^wds  on  the  left  ;  while  behind  are  placea  the  left  auricle  of  the  heart 
Md  the  right  pulmonary  artery. 

^  The  second  or  transverse  part  of  the  arch  is  covered,  slightly  on  the 
right  side,  to  a  much  greater  extent  on  the  left,  by  the  pleura  and  lung. 
Mid  is  placed  immediately  in  front  and  to  the  left  of  the  trachea,  the 
CMoph^s,  and  the  thoracic  duct.  The  upper  border  of  the  transverse 
part  of  the  arch  has  in  contact  with  it  the  left  innominate  vein  ;  and 
from  it  are  given  off  the  large  arteries  (innominate,  left  carotid,  and  left 
Bubclavian),  which  are  furnished  to  the  head  and  the  upper  limbs.  The 
lower  or  concave  border  overhangs  the  bifurcation  of  the  pulmonary 
•rtery,  and  is  connected  with  the  left .  branch  of  that  artery  by  the  re- 
Jnauw  of  the  ductus  arteriosus.  This  part  of  the  arch  is  crossed  in  front 
^  the  left  pneumo-gastric,  phrenic  and  superficial  cardiac  nerves,  as 
^'cB  as  by  the  left  superior  intercostal  vein  ;  and  the  recurrent  laryngeal 
branch  of  the  pneumo-gastric  turns  upwards  beneath  and  behind  it. 

The  desrendmg  portion  of  the  arch  (23  mm.)  rests  against  the  left  side 
of  the  body  of  the  fifth  dorsal  vertebra,  and  is  covered  by  the  left  pleura 
wjd  long.  To  the  right  side  of  this  part  of  the  arch  is  the  cesopnagus 
^th  the  thoracic  duct 
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Jiranrhrtt  uf  ike  ahdviuinal  tioita .  8,  inferior  diaphragmatic  artcrtes  cut  short 
iLxifi  with  the  g]i>iiric,  »|)]enic,  nit  J  liepatic  arteries  ctit  short ;  10,  phued  00 
Ijelow  the  Britxrior  inedeatenr  nrtery  (cut  «hort)  and  the  ori^n  «f  the  renal 
little  V^low  thifi  the  origin  of  the  c^iennatie  arteries ;  below  //,  the  inferior 
iirt4»rv   U,  !!♦  two  of  the  lumbar  arteries^ 
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I"  Branches. — The  branches  given  off  from  the  arch  of  the  aorta  ai-e 
nre  in  number.  Two  of  these,  named  the  coronary  arteries  of  the 
Mnrty  comparatively  small,  arise  from  two  of  the  sinuses  of  Valsalva, 
land  are  distributed  to  the  walls  of  the  heart.  The  other  three  are  large 
"primitive  trunks,  which  supply  the  head  and  neck,  the  upper  limbs,  and, 
j^m  part,  the  thorax,  and  usually  arise  from  the  transverse  part  of  the  arch, 
'  i  ue  following  order  : — first,  the  innominate  or  brachio-cephalic  artery  ; 

ttd,  the  left  common  carotid ;  and  third,  the  left  subclavian  artery, 
origin  of  the  left  carotid  artery  is  usually  nearer  to  the  inno- 

Bite  artery  than  it  is  to  the  subclavian  artery  of  its  own  side. 

Tari«tiM. — ^It  will  be  proper  in  this  place  to  refer  to  the  varieties  which  ajffeot 
M  iHiole  aorta,  as  well  as  to  those  of  the  pulmonary  arteries.  The  former  may 
^te  diftingtushed,  according  as  thej  occur  in  the  whole  lengfth  of  the  vessel,  or 
^%dOBg  to  one  or  other  of  its  parts,  those  which  are  very  frequent  in  the  arch 
especially  deserving  of  notice.  Tliese  last  are  of  peculiar  interest,  but  as 
full  explanation  of  their  mode  of  formation  is  connected  with  the  history  of 
■1  development,  the  reader  is  referred  to  the  chapter  on  that  subject  for 
Ivlher  elucidation  of  the  outline  of  the  nature  of  the  varieties  which  is  Intro- 
in  this  place. 
I.  Tlie  aorta  may  vary  in  it8  position  and  extent.  Thus,  the  height  to  which 
It  iich  rves  in  the  upper  part  of  the  chest  is  found  to  be  subject  to  variation  to 
It  extent  of  one   or    two  vertebras :    so  that  while  in  some    instances  the 

Iiamit  of  the  arch  has  been  on  a  level  with  the  top  of  the  sternum,  in  other 
tMi  it  it  has  been  as  low  as  the  fifth  dorsal  vertebra. 
Tlie  distance  to  which  the  aorta  extends  downwards  depends  on  the  seat  of  its 
Mboq  into  the  common  iliac  trunks,  which  frequently  varies  to  the  extent  of  a 
liabar  vertebra,  so  that  the  place  of  division  may  be  as  low  down  as  the  fifth 
1^     «ai  high  np  as  the  third.    In  rare  cases  the  division  occurs  stiU  higher. 
f        Bm  position  of  the  aorta  with  reference  to  the  middle  line  or  vertebral  column 
iiibo  labject  to  some  variation,  but  such  deviation  to  the  side  is  more  frequently 
Mm  Malt  of  pathological  changes  than  of  congenital  malformation. 

A  Tery  remarkable  malformation  of  the  aorta  consists  in  the  greater  or  lees 
Midon  of  the  vessel  through  a  part  or  the  whole  of  its  channel  into  two  closely 
uHed  tubes,  by  a  median  septum  running  through  the  cylindrical  tube  from 
More  backwanls,  or  slanting  from  side  to  side,  as  in  the  cases  observed  by 
^^^weilhier,  Yrolik,  Schroder  Van  der  Eolk,  and  Allen  Thomson,  which,  when  not 
^  to  pathological  changes,  may  admit  of  explanation  on  the  supposition  of  the 
iMon  of  the  original  double  embryonic  aorta  having  remained  incomplete. 

^  The  Varirtie*  of  the  Stcnu,  or  main  trunks  of  the  aorta  and  pulmonary 
aitay.  tre  intimately  connected  and  usually  associated  with  malformations  of  the 
^^^  ttd  frequently  with  the  persistence  of  the  ductus  arteriosus.  These  first 
J^  of  the  two  great  arteries,  speciaUy  enclosed  by  the  pericardium,  are  derived 
^^  the  arterial  bulb  of  the  foetal  heart,  and  are  liable  to  variations  which  may 
"J^^ioedto  deviations  from  the  natural  mode  of  their  septal  division,  and  of 
^*^  onion  with  the  left  or  right  ventricles  of  the  heart  respectively.  Thus,  these 
^•rtcrial  trunks  may  be  transposed,  or  each  one  may  be  connected  with  the 
J^Wcte  to  which  it  does  not  naturally  belong,  ix.,  the  pulmonary  artery  with 
***  left,  md  the  aorta  with  the  right  ventricle.  Or  the  arterial  trunks  may 
JJ^waicate  together  more  or  less  freely  by  deficiency  of  the  septum  between 
»  Or  one  of  the  vemels  may  be  nearly  or  entirely  obliterated  ;  while  the 
I  from  unnatural  openings  left  between  them,  serves  as  the  channel  for  the 

^  of  blood  belonging  to  both  vessels.     Or  the  aorta  and  pulmonary  arteries 

"^■y  be  entirely  united  in  one  simple  stem  in  connection  with  a  simple  heart 
■™«  to  that  of  fishes. 

'•The  Varieties  in  the  Aortic  Arch  itself,  along  with  which  must  be  included 
™***  of  the  ductus  arteriosus,  are  intimately  connected  with  the  mode  of  develop- 
B^t  of  the  fourth  and  fifth  foetal  branchial  arteries.  The  natural  aortic  arch  of 
"*'^'  wid  of  all  mammalia,  is  a  left  one  produced  by  the  persistence  and  develop- 
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mcnt  of  the  left  fourth  branchial  arch  :  in  birds  it  is  the  right  f oorth  azch  iriud 
forms  the  permanent  aorta  ;  tfnd  in  reptiles  both  the  right  and  left  fourth  udm 
remain  patent. 

Here  it  may  bo  proper  to  call  attention  to  the  complete  lateral  franxporitifm^ii^ 
from  right  to  left  and  rice  rvrsa^  which  affects  the  aortic  arch  and  polmoiiBj 
vessels,  as  well  as  the  other  parts  of  the  heart,  when  transposed  with  or  withoit 
the  transposition  of  other  viscera.  Several  cases  of  this  kind  have  been  reoonU 
by  various  observers,  and  they  are  usually  unattended  with  any  distnrbance  of  tte 
functions  or  other  unnatural  condition  of  structure.  There  is,  in  fact,  oolj  t 
change  of  position,  which  may  be  best  described  by  comparing  it  to  that  in  which 
the  natural  parts  would  appear  if  viewed  by  reflection  from  a  mirror.  Althoqsfc 
this  transposition  gives  rise  to  no  perceptible  lesion  of  function,  yet  from  tte 
direction  of  the  apex  of  the  heart  towards  the  right,  and  other  differences  fron 
the  natural  position,  its  existence  is  capable  of  being  ascertained  daring  life 


Fig.  229.  Fig.  229.— Diagram  of  thb  f«tal  . 

ARCIIRS,   SHOWING   THEIR   TRAXSrOIMAIMf 
INTO     THE     PERMANENT     YKSSELS    Of    fO 

MAVH AL  (after  Rathke).     (A.  T.) 

A,  to  the  right  of  the  primitive  artenl 
bulb,  now  divided  into  aortic  and  poliMOtiT 
stems,  tlio  latter  in  front ;  a,  the  light;  d*, 
the  left  aortic  root ;  A',  the  d(iicaMlii{ 
aorta;  on  the  right  side,  the  doable  out- 
lines, 1,  2,  3,  4,  5,  indicate  the  five  priai- 
tive  branchial  vascular  arches ;  on  the  kft 
side,  1,  II,  III,  IV,  mark  the  seat  of  the  te 
branchial  or  ])hai7ngcal  clefts ;  e,  is  betveei 
the  common  carotid  arteries  ;  ce,  theextenel 
carotids  ;  c/,  tlie  right,  n,  the  left  intenal 
carotid  ;  »,  the  right,  «',  the  left  sabdt- 
vian  ;  r,  the  right,  r',  the  left  vertebnl; 
the  right  fuurth  arch  forms  the  innrimiute 
tnmk,  and  ]t^L«^Hes  on  to  v  and  «,  the  rijHit 
vertebral  and  bultcluvian  arteries;  the  kft 
fourth  arch  pa.si>c8  to  a',  oh  the  penuneiit 
aortic  an-h  ;  P,  puhui>nary  arteries  vpringiii;; 
from  the  fifth  left  urch,  which  at  d  iitcoDtiniKil 
into  the  left  aortic  root  a«  ductus  artcri<«as ; 
pn,  right,  and  />/»',  left  pneumo-gafctric  nerve, 

which  Iiave  boon  added  to  Rathke's  figure.     The  iKjmuuieiit  systemic  arteries  are  repie- 

senteil  in  deep  shade. 

The  aortic  arch  has  been  observed  comphtcif/  doiihh'  in  some  rare  cases,  whidi 
admit  of  btjing  explained,  on  the  supposition  that  both  the  right  and  left  fourth 
branchial  aichcs  have  remained  pervious  and  undergone  development.  The 
af*cending  aorta,  having  the  usual  relation  to  the  pulmonary  artery,  divides  above 
into  two  branches  which  pass  backwards,  embracing  the  trachea  and  assophagitf. 
and  join  on  the  left  side  of  the  spine  to  foim  the  descending  aorta.  Each  arch 
gives  origin  to  the  common  carotid  and  subclavian  arteries  of  it*  own  side,  in  the 
order  mentioned.  Examples  of  this  condition  have  been  rccordeci  by  Hommel. 
Cumow,  and  some  othei-w.  In  one  remarkable  instance,  however,  known  u 
Malacame's  case,  the  arrangement  was  different,  and  woras  to  have  been  the 
result  of  some  unexidainwl  mode  of  development  of  the  arterial  stem.  The 
ascending  aorta  divided  close  to  the  heart,  and  the  two  arches  embraced  the  tnmk 
of  the  pulmonurj'  artery,  as  well  as  the  trachea  an<l  oesophagus  ;  and  each  gave 
rise  successively  to  a  sn]>clavian,  an  external,  and  an  intt*mal  carotid  artery,  an 
arrangement  which  is  inconsistent  with  the  known  modes  of  development  of  the 
branchial  vascular  arches. 

The  existence  of  a  r'ujht  aortic  arch,  that  is,  one  passing  to  the  right  of  the 
trachea  and  gullet,  instead  of  the  usual  left  arch,  is  easily  explained  on  the  sup* 
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;  of  the  right  fourth  branchial  arch  having  been  developed  instead  of  the 

Mid  aooordingly  there  are  instances  of  this  variety,  in  which  no   other 

from  the  natoral  condition  of  the  parts  exists  beyond  what  proceeds 

I  tlie  change  of  side  taken  by  the  aortic  arch,  leading  to  the  innominate  or 

halic  artery  being  a  left  one,  or  fnmishing  the    left  subclavian  and 

1  arteries,  and  the  succeeding  vessels  being  the  right  carotid  and  right  sub- 

I.    The  recurrent  laryngeal  nerve  forms  its  sling  on  the  right  side  round 

I  aofiic  arch,  and  on  the  left  round  the  arch  of  the  subclavian  artery. 

.  Yarieties  of  the  poiterior  part  of  the  arch  and  ductus  arteriomg  belong  pro- 

rto  the  changes  occurring  in  connection  with  the  posterior  embryonic  aortic 

€lM  of  the  most  frequent  varieties  of  this  group  is  that  of  the  subclavian  artery 
.Itiie  right  side,  when  the  aortic  arch  is  left  or  normal)  rising,  as  it  has  been 
^Mribed,  from  the  back  part  of  the  arch,  or  fourth  in  the  series  of  vessels  pro- 
Ming  from  it,  but  which,  according  to  embryological  elucidation,  would  be 
'^Mn  oorrectly  designated  as  the  subclavian  arteiy  formed  in  connection  with  one 
Ftiie  posterior  aortic  roots ;  the  natural  anterior  root  and  arch  being  abnormally 
In  such  ca)*e8  the  subclavian  artery  takes  its  course  behind  the  trachea 
gQlkt  to  reach  its  snbiicquent  natural  place  as  it  passes  between  the  scalene 
and  over  the  first  rib. 


!:  ~' 


^  280. — Diagram  or  thk  natural  origih  or  vessels  from  V'vg.  230. 

tn  lORTlO  ARCH  AS    COMPARID  WITH  THS  DISPLACED    SUB- 
CUVIAM   ARTEET.      (A.  T.  ) 

L,  Tlie  nonnal  disposition ;  II.,  the  riglit  subclavian  arteiy 
'or  proceeding  from  the  right  aortic  root     A,  A, 
and  descending  parts  of  the  thoracic  aorta ;  P,  pui- 
stem ;  <f,  dactas  arteriosus  ;  a,  right  aortic  root  or  its 
a\  left  aortic  root ;  r,  common  carotid  arteries ;  i, 
;e  artery  ;  «,  right,  and  a^,  left  subclavian  artery  ;  r, 
i||M»  mmI  v',  left  Tertebral  artery. 

A  nmilar  variety  may  occur  in  an  instance  of  right 
Mfe  Rich,  in  which  case  it  is  the  left  subclavian  artery 
vhidi  takes  the  abnormal  course.  In  both  examples  of 
Ihii  VEriety ,  the  anterior  part  of  the  subclavian  arch  being 
tkMDt,  the  inferior  laryngeal  nerve  is  not  recurrent,  but 
directly  to  the  larynx  without  being  drawn  down 
M  t  ding  or  loop  by  the  subclavian  artery. 

There  are  also  many  instances  of  transitions  or  grada- 
^^  between  thc^e  cases  and  the  completely  double  aortic 
•dt  See  a  paper  on  *•  Varieties  of  the  Arch  of  thfe 
-toi,**  by  Turner,  in  Brit,  and  For.  MM.  Chir.  Review, 
l^f  tad  **  Description  of  a  Case  of  Right  Aortic  Arch,** 
^  AUen  Thomson,  in  Glasg.  Med.  Joum.  1863,  in  which 
^^  cases  are  more  fully  explained,  and  also  the  works 
^'Haile.  Hyrtl.  and  Struthers. 

!■  noie  of  the  instances  of  aberrant  subclavian  artery 
Jjtte  kind  now  referred  to,  the  vertebral  artery  is 
^iMed  from  the  subclavian,  and  rises  directly  from  the  aix;h  of  the  aorta. 
^^»dcr  the  same  division  may  be  brought  those  numerous  varieties  in  the 
J*««  of  the  ductus  arteriosus,  and  its  union  with  the  aorta  or  other  vessels 
IJ^  have  been  observed  ;  the  greater  number  of  which  it  will  be  understood, 
"^J^  the  nature  of  the  change  in  the  circulation  which  takes  place  at  birth,  are 
**7  compatible  with  intrauterine  life.  Such  are  those  cases  in  which  the 
JjJ**iry  artery  leads  through  the  ductus  arteriosus,  or  fifth  branchial  arch  of 
y  ^  side,  into  the  descending  aorta :  while  the  aortic  arch  itself  is  more  or  less 
Jjj^ted  by  a  constriction  or  even  a  complete  closure  of  its  tube  from  the 
J^'^'idhig  part  of  the  aorta.  It  is  remarkable,  however,  that  in  some  rare  cases 
^the  kind  now  referred  to,  life  has  been  prolonged  after  birth,  and  the  ductus 
^'^^JOBOs  having  become  closed,  probably  gradually,  the  descending  aorta  has 
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come  to  receive  a  full  supply  of  blood   from   enlarged  anastomoeing 
(internal  mammary,  intercostal,  &c.)  passing  between  the  yesseLs  which  zise  fiai 
the  arch  and  those  connected  with  the  descending  aorta. 

Along  with  the  same  diviaion  may  also  be  classed  the  series  of  oonTene  oik^ 
in  which  the  pulmonary  arch  being  closed  anteriorly,  the  pnlmonaiy  Tesaeli  lim 
received  their  supply  of  blood  from  the  descending  aorta.  Such  examples  of  tti 
origin  of  the  pulmonary  arteries  from  the  aorta,  as  they  have  been  styled,  aafl 
examples  of  the  origin  of  the  left,  or  in  very  rare  cases  of  the  light  sabcUTin 
artery  from  the  ductus  arteriosus  or  from  one  of  the  polmonaiy  arteriei,  is 
explicable  by  reference  to  the  same  group  of  developmental  phenomena. 

6.  The  varieties  in  the  number  and  position  of  the  vetseU  springing  finmik 
arch  of  the  aorta  are  extremely  numerous  ;  some  very  frequent,  othen  oompih 
ratively  rare.  These  vessels  may  be  all  collected  into  one  tnink,  or  th«j  oij 
rise  separately  from  the  aorta  to  the  number  of  six.  In  the  rare  case  of  om 
trunk,  we  may  suppose  the  anterior  aortic  roots  to  be  combined  so  as  to  coOsd 
all  the  branches  proceeding  from  them  together,  as  naturally  occozb  in  tk 
horse,  forming  what  is  called  the  anterior  aorta. 

The  cases  of  two  vessels  from  the  arch  may  be  of  two  kinds  ;  one,  whidi  iifti 
commonest  of  all  the  varieties  of  the  aortic  vessels,  in  which  the  left  cazotid  ii 
united  with  the  innominate  artery  into  a  common  stem  ;  and  the  other,  oob- 
parativcly  rare,  in  which  there  are  two  innominate  trunks,  as  in  birds. 

Three  is  the  normal  number  of  branches  rising  separately  from  the  azdi  ii 
man,  and  apes,  and  some  other  mammals.  There  is,  however,  a  rarer  fona  d 
variety  in  which  the  number  is  the  same,  and  in  which,  as  occurs  natozallyift 
some  cetacea,  the  subclavians  are  both  separate  vessels,  and  the  two  csntidi 
spring  from  a  common  stem  in  the  interval  between  them. 

The  commonest  form  of  the  condition  in  which  there  are  four  vesselB  tikiBf 
origin  from  the  aortic  arch  is  that  in  w^hich  the  sessile  left  vertebral  aiteiy  nm 
between  the  left  carotid  and  subclavian  arteries.  The  origin  of  four  laige  arte- 
ries in  the  order,  right  carotid,  left  carotid,  left  subclavian,  and  right  sobdaviin, 
has  been  referred  to  (p.  357).  A  rarer  form  is  that  in  which  the  vessels  rianf 
from  the  arch  are  successively  the  right  subclavian,  the  right  carotid,  the  left 
carotid,  and  the  left  subclavian  arteries. 

The  number  of  five  arteries  proceeds  from  the  division  of  the  innominate  intD 
subclavian  and  carotid,  together  with  separate  origin  of  the  left  vertebral  arteiy. 

In  the  case  of  six  vessels  proceeding  from  the  single  arch,  of  which  there  aiet 
few  instances  described,  the  vessels  were  in  the  following  order,  which  is  that 
which  might  be  anticipated  from  the  mode  of  development,  viz.,  right  subdavian. 
vertebral  and  carotid,  left  carotid,  verte])ral  and  subclavian  arteries. 

There  are,  however,  many  other  varieties  and  modifications  of  those  alretdy 
mentioned,  for  which  the  fuller  works  already  quote<l  may  be  referred  to. 
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Tlie  coronary  arteries  (iv)  ai-e  two  small  vessels,  right  and  left,  whkji 
arise  from  the  root  of  the  aorta  in  the  upper  parts  of  two  of  the  siniwes 
of  Valsalva,  on  a  level  with  the  margins  of  the  semilunar  valves. 

The  riijhi  coroiun'ij  artenj  arises  from  the  ant<irior  smus  of  ValsalTa; 
it  comes  forwards  between  the  pulmonary  artery  and  right  auricnlar 
appendix,  then  runs  obliquely  in  the  auriculo- ventricular  gi-oove  on  the 
right  side  and  the  postei'ior  asj^cct  of  the  heart,  until  it  reaches  the  line 
of  separation  between  the  two  ventricles,  where  it  divides  into  two 
bran(;lies.  The  smaller  of  these  continues  transversely  in  the  groove 
between  the  lei't  auricle  and  ventricle,  apjiroaching  the  termination  of  the 
transvei'se  branch  of  the  left  coronary  artery ;  while  the  other  branch 
runs  longitudinally  downwards  along  the  ])Osterior  int^^rventricnhir 
gi'oove,  giving  l)ranches  to  each  ventricle  and  to  the  septum  between 
them. 
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its  conrse  tlie  ri^hfc  coronary  artery  gives,  besides  the  offsets 
ly  noticed,  small  branches  to  the  right  auricle  and  ventricle,  and 
to  the  first  part  of  the  aorta  and  the  trniik  of  the  pnlmonury  artery. 
long  the  right  border  of  the  ventricle  a  rather  lar<,^e  branch  usually 
Boends  towards  the  apex  of  the  heart,  and  *^ivea  oflset^,  in  its  progress, 
the  anterior  and  posterior  surfaces  of  the  ventricle. 


2S1.— ^ThI     BUJtT 


AJTD     COBOHAltr 

(R.  Qaain.)   1 


/  sriflfy  has  been  out  tthort 

I  ila  origm  in  order  to  ^faow  the  first 

}  the  ftortft  :   1 ,  right  ventricle ;  2, 

fttricle ;  3,   root  of  the  x^i^lnioiiary 

4,  ascending  jmri  of  the  arch  of 

a,  desoending  pArt  of  the  lunch ; 

ibeM  is  MOD  the  trftosverse  part 

tbe  three  litrge  arteries  take 

in ;  A'\  the  descending  thorHcic 

right*    and    6,    left    iiuricnl&r 

7,  7',  right  and  left  innominate 

Juittia^  to  fona  the  sujicrior  vena 

'  i  infvriar  vena  cava  ;  9,  one  of 

reins  ;    + ,  placod  in  the  right 

hTentnctUju'  groove,  poinia  to  the 

romaiy  artery ;   -f  + ,  phioi»d  in  the 

infeerrentriciihir  groove,  points  to 

;  braoch  <xf  the  left  coronary 


Fig  281. 


§   % 


.s.>^ 


de 


The  iefi  coronary  arkry  is  gene- 
mtber  lai^r  than  the  pre- 
and  arises   from   the  left 
lor  sinus  of  Valsalva.      It 
behind  and  then  to  the  left 
of    the     pn!monai7    artery, 
ipcaring  lietweeu  that  vessel  and 
le  lefl  auricular  appendagfe,  wliere 
dindfis  into  two  branches.    Of 

<wie  pursues  a^  transvei^se  direction  in  the  groove  l>etween  the 
ventricle  and  auricle,  and  approaches  at  the  posterior  a^j>ecfc  of  the 
the  transverse  braoch  of  the  right  coronary  artery  ;  the  other 
ranch,  much  the  larcfer,  descends  on  the  anterior  gnrface  of  the  heart 
kn^  theUne  of  the  intcnentriciiliir  groove,  to  the  rif^ht  of  the  apex. 

The  left  corc»nary  artery  supplies  some  small  bnuicbe«  at  its  com- 
nencement  to  the  puhuonary  arter)%  to  the  co:its  of  the  aorta,  and  to 
le  left  aoricnlar  apjiendage  ;  its  two  Ijmnches  als<j  furnish  throughout 
leir  coun%e  smaller  offsets,  which  supply  the  lefl  auricle,  both  ventricles, 
id  the  interventricular  septum. 

The  two  coronary  arteries  have  fine  anastomoses  with  one  another 
1  the  suriiice  of  the  lieart,  iind  they  ctminumieate  also,  by  means  of  the 
"  branches  t,fi\'en  to  the  coats  of  the  great  vesselst  ^*ith  the  periciir- 
ial  and  brouc!nal  arteries. 

Varletiea.— The  coronary  artcrieii  have  been  observed  in  a  few  inBtances  ta 

e~^  cttcc  by  a  common  trunk,  from  which  they  diverged  ajid  proceeded  to  their 

destination.     The  exifitence  of  three  coronaty  arteries  i«  not  a  very  rare 
KBoe,  the  third  being  fvmall,  and  arising  oloee  by  one  of  the  others*    Meckel » 
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in  one  instance,  observed  f  onr,  the  supplementary  yessels  appearing'  like  bnncbei 
of  one  of  the  coronary  arteries  springing  directly  from  the  aorta. 

nnroiiiHATE  abtebt^ 

The  innominate  or  Lrachio-cephalic  artery  (14  mm.),  the  lar^jfest  of  the 
vessels  which  proceed  from  the  aorta,  arises  from  the  upper  sorfaceof  tlie 
transverse  portion  of  the  arch,  before  the  left  carotid  artery.  From  tiui 
point  the  vessel  ascends  obliquely  towards  the  right,  until  it  arriTW 
opposite  the  stemo-clavicular  articulation  of  that  side,  on  a  lerel  with 
the  upper  margin  of  the  clavicle,  where  it  divides  into  the  right  rab- 
clavian  and  common  carotid  arteries.  The  place  of  bifurcation  would, 
in  most  cases,  be  reached  by  a  probe  passed  backwards  throngh  tie 
interval  between  the  sternal  and  clavicular  portions  of  the  stemo-mastoid 
muscle.     The  length  of  the  artery  usually  ranges  ixom  one  to  two  inchai 

This  artery,  lying  for  the  most  part  within  the  thorax,  is  placed 
behind  the  sternum,  from  which  it  is  separated  by  the  stemo-hyoid  and 
stemo-thyroid  muscles,  by  the  remains  of  the  thymus  gland,  and  lover 
down  by  the  left  innominate  vein,  which  crosses  the  artery  at  its  root. 
The  lower  part  of  the  innominate  artery  lies  in  front  of  the  trachea,  the 
upper  against  the  pleura  :  on  its  left  side  is  the  left  carotid  artery  belof 
and  the  trachea  above  ;  and  to  the  right  is  the  corresponding  innomioate 
vein. 

There  are  usually  no  branches  arising  from  this  vessel 

Varieties. — The  length  of  the  innomiiiate  artery  sometimes  exceeds  two 
inches,  and  occasionally  it  measures  less  than  one  inch.  Its  place  of  division  is » 
point  of  surgical  interest,  inasmuch  as  upon  it  in  a  great  measure  depends  tiie 
accessibility  of  the  innominate  in  the  neck,  and  the  length  of  the  right  sabclaTian 
artery.  It  is  sometimes  found  dividing  a  considerable  distance  below  the  cUvfk 
and  sometimes,  but  rather  less  frequently,  above  it.  Though  imaaUy  destitute 
of  branches,  this  vessel  supplies  occasionally  a  thyroid  branch,  the  thyrciiea  ««. 
and,  in  rare  cases,  the  internal  mammary  artery,  or  a  thymic  branch,  or  a  bron- 
chial artery,  whicli  descends  in  front  of  the  trachea. 

Tlie  fhyroidea  ima  Ls  an  occasional  artery.    "WTien  present,  it  usually  arises  fro© 
the  innominate  trunk,  but  in  some  instances  it  has  been  observed  to  come  from     | 
the  right  common  carotid  artery,  or  from  the  aorta  itself.   More  rarely  it  arises  from 
the  riglit  internal  mammary  or  subclavian.      It  varies  greatly  in  size  in  differOi* 
bodies,  and  compensates  in  various  degrees  for  deficiencies  or  absence  of  theoth*^ 
thyroid  arteries.     It  ascends  to  its  destination  in  front  of  the  trachea,  and  it* 
presence  might  therefore  complicate  the  operation  of  tracheotomy. 

COMMON    CAROTID    ARTERIES   (I*). 

Position  and  relations — Difference  on  the  two  sides. — Tb^ 
common  carotid  arteries  of  the  right  and  left  sides  of  tlie  body  are  neari^ 
similar  in  their  course  and  position  while  they  are  in  the  neck ;  bi»*^ 
they  difler  materially  in  their  place  of  origin,  and  consequently  xf^ 
their  length,  and  position  at  their  commencement.  On  the  right  sid^ 
the  carotid  artery  commences  at  the  root  of  the  neck  behind  the  uppc^ 
part  of  the  sterno- clavicular  articulation,  at  the  bifurcation  of  th:^ 
innominate  artery  ;  but  on  the  left  side  the  carotid  arises  within  tl*^ 
thorax,  from  the  middle  part  of  the  arch  of  the  aorta,  very  near  ti»^ 
origin  of  the  innominate  ai'teiy. 

•  This  number  indicates  the  order  to  which  the  artery  belongs  :  see  p.  349. 


%   232.— V«W    OF  Tttll    RIOKT   COKMuK  CAROTID  J^KO   SlilCtAVIAIf   AUTKHIES, 

TttBiMUoiK  or  Tuxm  bkamchxs  aku  treir  KKLATii'Ns.     (R.  (jimm.)     i 

jlw  ■letiwh'iiijtstoit],  Htemo-UiyruiiJf  Mt«!riio-liyoidf  and  ouio-liytiitl  musclea  liurc  b«ftn  In 
^  ])irt  remoTed,  the  trapezius  lias  liccn  littiirliwl  fnirii  the  miH^r  part  of  the  clavicle 
^  Itimal  baekwuds,  ami  th«i  InHer  purt  of  tho  cbivick'  hrts  bcf-n  reiuovHl  r  «,  i»ar\>tid 
SUad  Atgir  ttie  place  wliero  thu  duL-t  leaves  it ;  h^  angle  of  the  jaw  ujifj  maKscier  luiuclc  ; 
*%  ivbihizillruy  glAJid ;  rf,  upper  iiari  of  the  {itcmoHiiiU'^t^ihl  mus*.de  ;  r,  hyoid  bono;/, 
^Wid  C&rtilft^e  ;  ^y,  latLimis  af  the  thyroui  Ixnly  ;  /i,  tmcheA  ;  »\  i*',  sawn  ends  of  the 
tUricle^  iin;  portion  between  thera  having  been  reiiiov*id  ;  ir,  first  nb  ;  I,  sttniuru  ;  wi, 
■*lw»ia  m^dius ;  ft,  IcTator  anguli  «capiilft ;  o,  cktp  surface  t>f  the  lnii>eziua  ;  p^  on 
t*t  fattiit  aDliccu  major  nmsclc,  points  to  the  pneumo -gastric  ncn-e  ;  IV,  uppermost  of  the 
<if  tito  bnehial  plexus  ;  A,  innominate  artery;  1,  right  common  carotid  artvry  ; 
^WiterBil  carotid  ;  */,  u]li^eT  part  of  tbe  internal  jugiiliir  vein,  which  Itsu*  been  removed 
•Jrt*e<fn  2*,  and  t ;  3,  and  4,  external  carotid  ;  3  in  placeil  at  the  origin  of  the  suijerior 
wyroid  4ft4;iy  ;  4,  at  th.it  of  the  liui^noJ  ;  frirther  up  the  vessel  may  be  i5<?en  the  tiejiani- 
^Ue  «t€mo- mastoid  twig  and  the  facia!  and  oceipita)  bnuohes  f rom  the  main  vessel  ; 
'  plioed  on  tlic  thyro-hyoid  muscle  lK'tw«en  the  hyoid  and  larynged  branches  of  6', 
"•twiior  thjTtiid  artery  ;  8,  facial  artery,  fiaaain^  over  the  base  of  the  jaw  ;  7,  super- 
Iciiipoiat  artery ;  8,  first  part,  8\  third  part  of  the  subckvian  artery ;  $'\  subcla- 
'      lepaiated  from  the  artery  by  the  scfdenns  antic u a  muscle  ;  9|  is  placed  on  tho 
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scalcfnus  anticus  in  the  angle  between  the  superficial  cervical  and  supraBcapuIar  haaim 
of  the  thyroid  axis ;  10,  outer  part  of  the  saprascapular  arteiy  ;  10',  sap^ml  eennl 
artery ;  10'\  posterior  scapular  arteiy  ;  11,  on  the  scalenus  anticus,  points  totheii^ 
thyroid  artery  near  the  place  where  the  ascending  cerrical  arteiy  is  given  off;  tbe  plrait 
nerve  lies  on  the  muscle  to  the  outside  of  the  figure  ;  at  »,  the  suprasternal  twig  of  tk 
suprascapular  arteiy  is  sho^n. 

The  left  carotid  is  thus  as  a  whole  longer  than  the  right,  and  its  fint 
part  is  placed  at  some  depth  within  the  thorax.  "While  uiiMn  ih  ihmi, 
the  left  carotid  ascends  obliquely  behind  and  at  some  distance  from  the 
upper  piece  of  the  sternum  and  the  stemo-hyoid  and  stemo-thpid 
muscles ;  it  is  covered  in  front  by  the  remains  of  the  thymos  gland,  and 
is  crossed  by  the  left  innominate  vein.  This  part  of  the  artery  lies  it 
first  over  the  trachea,  and  then  over  the  oesophagus,  which,  at  the  roi 
of  the  neck,  deviates  a  little  to  the  left  side  ;  the  thoracic  duct  is  also 
behind  it.    The  pneumo-gastric  nerve  is  to  its  outer  side. 

In  the  mck,  the  common  carotid  artery  of  each  side  reaches  from  tlie 
stemo-clavicular  articulation  to  the  level  of  the  upper  border  of  the 
thyroid  cartilage,  where  it  divides  into  two  great  branches,  of  which  one 
is  distributed  to  the  superficial  parts  of  the  head  and  to  the  &oe,  and  the 
other  to  the  brain  and  eye.  From  their  destination,  these  divisions  are 
named  respectively  the  external  and  internal  carotid  arteries. 

The  oblique  course  taken  by  the  common  carotid  artery  along  the  sicfe 
of  the  neck  is  indicated  by  a  line  drawn  from  the  stemo-clavicular  arti- 
culation to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  of  the  temporal  bone.  At  the  root  of  the  neck,  the  aiteriaof 
opposite  sides  are  separated  from  each  other  Only  by-  a  narrow  interval, 
corresponding  with  the  width  of  the  trachea ;  but,  as  they  ascend,  they 
are  separated  by  a  much  larger  interv^al,  corresponding  with  the  breadth 
of  the  larynx  and  pharynx.  The  carotid  arteries  have  the  appearance  «^f 
being  placed  farther  back  at  the  upper  tlian  at  the  lower  part  of  the  nect 
owing  to  the  forward  projection  of  the  larynx  above. 

The  common  carotid  artery  is  enclosed,  together  with  the  internal 
jugular  vein  and  the  pneumo-gastric  nerve,  in  a  common  sheath,  which 
is  continuous  with  the  deep  cervical  fascia  ;  the  nerve,  artery  and  vein 
have  each,  however,  a  separate  investment  of  connective  tissue  within  the 
sheath.  The  artery  is  deeply  placed  at  the  lower  part  of  the  neck,  but  is 
comparatively  supei'ficial  towards  its  uj)per  end.  It  is  covered  below  I'J 
the  stemo-mastoid,  sterno-hyoid,  and  stemo-thyroid  muscles,  in  addition 
to  the  platysma  and  the  layers  of  fascia  between  and  beneath  the 
muscles  ;  and  it  is  crossed  opposite  or  near  the  lower  margin  of  the 
cricoid  cartilage  by  the  omo-hyoid  muscle.  From  this  point  upwards  to 
its  bifurcation,  the  vessel  is  covered  by  the  common  integument,  the  pla- 
tysma and  fascia,  and  in  the  natural  condition  of  the  parts  also  bythe 
st^mo-niastoid ;  but  in  the  dissected  subject,  in  consequence  of  the 
retraction  of  this  muscle  when  the  fiiscia  is  removed,  the  upper  portion 
of  the  artery  is  exposed  in  a  triangular  space,  the  sides  of  which  ttt 
formed  by  the  posterior  belly  of  the  digastric,  the  anterior  belly  of  the 
omo-hyoid,  and  the  stemo-niastoid  muscles,  and  which  is  known  as  tk 
carotid  triangle.  In  this  Rj)ace  the  artery  is  crossed  by  the  small  stenio- 
mastoid  branch  of  the  superior  thyroid  ailery. 

Posteriorly,  the  artery  is  supported  by  the  cerv'ical  vertebrae,  the 
longus  colli  and  rectus  anticus  major  muscles  intervening.  Hence  the 
flow  of  blood  through  it  may  be  commanded  by  pressure  directed  back- 


I.—  SvnmrtcuL  itissscTiov  ov  the  siobt  sii>k  of  tsb  neec  to  sbow  tbi 
^v  ejJMTiii  AX  I*  suBCLAViiif   ABTKREl^  &c.  (froiD  B.  Qttain),     i 

Htf  ilie  jaw  and  ni^^isetcr  mtiacle  ;  b^  parotid  gland  ;  <*,  Kabnmxillary  gland  ; 
3yoid  m^tacle  beJow  the  anterior  Ijelly  of  the  digafitric  ;  f,  anterior,  e\  iwBterior 
tbo  omo-hjoid  ;  /,  »t<;ruo-hyoiU  ;  ;/,  ste mo- thyroid  ;  I,  ui>cm  the  Bt<?nja-mtu«toid 
WMta  bj  A  line  to  the  apjier  part  of  the  common  carotid  artery  ;'2,  upon  the 
Hfetieua,  puinta  to  the  third  jiart  of  ike  aubclaTian  artery  ;  *^,  uf^on  the  scaienua 
Piattf  to  the  anperficiai  cenric^U  artery  crtheing  the  nerves  of  tUo  brachial  pJexua  ; 
iciar  Bcaputar  artery,  pAasing  under  the  levator  ^capulaf  mnade  i  5«  aupraacApuLar 
6,  exienud  carotid  artery  ;  6\  iutcmal  carotid  artery  ;  7^  upon  the  thyro-hyoid 
pointa  to  the  «fi[ierior  thyroid  artery  giving  auperiorly  its  hyoid  brauch  ;  8, 
artery  ;  9,  placed  on  the  litylo-hyoid  muMcle,  indioates  the  facial  artery  ;  10, 
I  artery,  from  the  rot^t  of  wliich  the  KtuaJl  htenio-uiaiitoid  artery  is  given  off; 
I  the  oci  ipiliil  Mid  the  facial  artcri***.  + ,  upon  the  posterior  belly  of  the  digastric 
o  the  coulLoiuitJon  of  tht  eJitcrnal  carotid  nrt^ry  before  it  paaefi  under  t*jat  miudo. 
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scalenus  anticus  in  the  angle  between  the  sni>erficial  cervical  and  soprascapiikrbaBffai 
of  the  thyroid  axis ;  10,  outer  part  of  the  suprascapular  artery  ;  lO',  sup^dil  oenial 
artery ;  10",  posterior  scapular  artery  ;  11,  on  the  scalenus  anticus,  points  totheidakr 
thyroid  artery  near  the  place  where  the  ascending  cervical  artery  is  given  off ;  the  pbcn 
nerve  lies  on  the  muscle  to  the  outside  of  the  figure  ;  at  i,  the  suprasternal  twig  d  tk 
suprascapular  artery  is  shown. 

The  left  carotid  is  thiis  as  a  whole  longer  than  the  right,  and  its  fint 
part  is  placed  at  some  depth  within  the  thorax.  While  tnihin  the  Ihmi, 
the  left  carotid  ascends  obliquely  behind  and  at  some  distance  from  the 
upper  piece  of  the  sternum  and  the  stemo-hyoid  and  stemo-thpid 
muscles ;  it  is  covered  in  front  by  the  remains  of  the  thymus  gland,  and 
is  crossed  by  the  left  innominate  vein.  This  part  of  the  artery  liea  it 
first  over  the  trachea,  and  then  over  the  oesophagus,  which,  at  the  root 
of  the  neck,  deviates  a  little  to  the  left  side  ;  the  thoracic  duct  is  also 
behind  it.    The  pneumo-gastric  nerve  is  to  its  outer  side. 

In  the  neck,  the  common  carotid  artery  of  each  side  reaches  from  the 
stemo-clavicular  articulation  to  the  level  of  the  upper  border  of  the 
thyroid  cartilage,  where  it  divides  into  two  great  branches,  of  which  one 
is  distribut<3d  to  the  superficial  parts  of  the  head  and  to  the  feoe,  and  the 
other  to  the  brain  and  eye.  From  their  destination,  these  divisions  ire 
named  respectively  the  external  and  miemal  carotid  arteries. 

The  oblique  course  taken  by  the  common  carotid  artery  along  the  ade 
of  the  neck  is  indicated  by  a  line  drawn  from  the  stemo-clavicular  arti- 
culation to  a  point  midway  between  the  angle  of  the  jaw  and  the  masioid 
process  of  the  temporal  bone.  At  the  root  pf  the  neck,  the  arteries  of 
opposite  sides  are  separated  firom  each  other  Only  by- a  niurow  intervsl, 
corresponding  with  the  width  of  the  trachea ;  but,  as  they  ascend,  they 
are  separated  by  a  much  larger  interval,  corresponding  with  the  breadth 
of  the  larynx  and  pharynx.  The  carotid  arteries  have  the  appearance  of 
being  placed  farther  back  at  the  upper  than  at  the  lower  part  of  the  neck, 
owing  to  the  forward  projection  of  the  larynx  above. 

The  common  carotid  artery  is  enclosed,  together  with  the  internal 
jugular  vein  and  the  pneumo-gastric  nerve,  in  a  common  sheath,  which 
is  continuous  with  the  deep  cervic.il  fascia  ;  the  nerve,  artery  and  vein 
have  each,  however,  a  separate  investment  of  connective  tissue  witliin  the 
sheath.     The  artery  is  deeply  placed  at  the  lower  i)art  of  the  neck,  but  is 
comparatively  8uj)erficial  towards  its  upper  end.     It  is  covered  below  bv 
the  stenio-niastoid,  stemo-hyoid,  and  stemo-thyroid  muscles,  in  addiiiou 
to  tlic  platysma  and  the  layers  of  fascia  between  and  beneath  the 
muscles  ;   and  it  is  crossed  opposite  or  near  the  lower  margin  of  the 
cricoid  cartilage  l)y  the  omo-liyoid  muscle.     From  this  point  upwards  to 
its  bifurcation,  the  vessel  is  covered  by  the  common  integument,  the  pla- 
tysma and  fascia,  and  in  the  natural  condition  of  the  parts  also  by  the 
stemo-mastoid ;  Imt  in  the  dissected  subject,  in  consequence  of  the 
retraction  of  this  nuisele  when  the  fascia  is  removed,  the  upper  portion 
of  the  artery  is  exposed  in  a  triangular  space,  the  sides  of  which  arc 
formed  by  the  posterior  belly  of  the  digastric,  the  anterior  belly  of  the 
omo-hyoid,  and  the  stcnio-niastoid  muscles,  and  which  is  knoTsu  as  the 
carotid  triangle.     In  this  sj)ace  the  artery  is  crossed  by  the  small  stemO' 
mastoid  branch  of  the  superior  thyroid  artery. 

Posteriorly,  the  artery  is  sui)ix)rted  by  the  cervical  vertebrae,  the 
longus  colli  and  rectus  anticus  major  muscles  intervening.  Hence  the 
flow  of  blood  through  it  may  be  commanded  by  pressure  directed  bact- 


3.—*  SvnETKHAt    II  'J9    THE   RiaHT  SIUR  OF    THB  ITICK  TO 

SC4iiOTii>  Avu  SUBCLAVIAN  AiiTitKiEs,  &c.  (from  R,  Quftm).  J 
|0f  the  jaw  and  ntuseetcr  miiK^Ic  ;  l,  parotiil  gkiid  ;  e^  aubmftxilkiy  g^ijid  ; 
jmd  muHcle  below  the  anterior  belly  of  the  digiifltrio  ;  <?,  Anterior,  c\  posterior 
tb«  otoo-byoiil  ;  /,  stemo-hyoid  ;  j/,  stemo'thjToiil  ;  1,  upon  tho  sterno-mnatoid 
^mttis  by  ii  Uno  to  the  iip^tcr  part  of  the  coDmion  carotid  artery  ;•  2,  upon  the 
Bfeltictts,  points  to  the  thinl  i^rt  of  the  BubcUiviaa  artery  ;  3,  u|x>n  the  scaleous 
[■iftta  to  the  superficial  cervicaJ  artery  eron^ing  the  nerres  of  the  brachial  plejctuft  ; 
HmhhhA|P>  tfterjii  riiwinc  under  the  levator  scapula*  muBclc  ;  5,  aiiprascapuliir 
PQQBra^^inydd  artery  ;  ^\  iutenml  carotid  artery  ;  7,  uf>oii  the  thyro-hyoid 
pointi  to  th«  superior  thyroid  artery  giving  aojjeriorly  ita  hyoid  bnuich  ;  8, 
Artery  ;  9,  placed  ou  the  stylo-hyoid  mu^ele,  mdiaites  the  faeud  artery ;  10, 
I  ^n■  '  *  the  root  of  which  the  sindl  utemo' mastoid  artery  is  given  off; 
I  ih  lud  the  fmcial  arteries,   +,  upon  the  posterior  belly  of  the  diga«tnc 

^iu;  ....**.,..  .-lUoii  of  the  external  carotid  artery  before  it  ftamea  under  t!iat  mosdo. 


366  ARTEEIES    OF   THE    nE.\D   AND    NECK. 

EZIESVAL    CABOTID    ABTEBT  (n> 

Position  and  relations. — The  external  carotid  artery,  diatiilNU 
mainly  to  the  face  and  to  the  walls  of  the  craainm,  is  sinalkr  tbath 
internal  in  young  persons  ;  but  the  two  are  nearly  of  equal  size  in  a' ' 
It  reaches  from  the  point  of  division  of  the  common  carotid,  oppifei 
the  upper  margin  of  the  thyroid  cartilage,  to  the  neck  of  the  lower  jw, 
where  it  divides  into  its  two  terminal  branches,  the  superficial  temponl 
and  the  internal  maxillary.  It  diminishes  rapidly  as  it  ascends,  mtf 
to  the  number  and  size  of  the  branches  which  spring  from  it. 

At  first  the  external  carotid  lies  in  front  of  and  somewhat  neaier  Ai 
mesial  plane  than  the  internal  carotid ;  but  it  soon  becomes  nqwifiBil 
to  that  artery,  inclining  slightly  backwards  as  it  ascends  to  itspiaoeri 
division.  In  its  lower  part  the  artery  is  covered  by  the  piatjHi 
myoides  and  the  fascia,  and  in  the  natural  condition  of  the  parti  it 
is  overlapped  by  the  stcmo-mastoid  (cf,  p.  362) ;  in  its  upp^  partiiii 
deeply  placed,  x)assing  first  beneath  the  stylo-hyoid  and  digastric  nuncK 
and  finally  l>ecoming  emljcdded  in  the  substance  of  the  parotid  riaaL 
At  its  commencement  it  is  in  contact  with  the  pharynx  and  hyoidboM; 
farther  up  it  is  separated  by  a  i)ortion  of  the  parotid  gland  from  the  bat 
of  the  ramus  of  the  lower  jaw  and  the  stylo-maxillary  ligament,  and  rail 
upon  the  styloid  process  and  the  stylo-pharyngeus  muscle,  whidi,  wJk 
the  glosso-pharyngeal  nerve,  are  interposed  between  it  and  the  intend 
carotid  artery. 

EeJaiian  to  veins, — This  artery  has  usually  no  companion  vein,  batii 
the  parotid  gland  the  iemporo-maxiUary  trunk  is  superficial  to  it^  al 
the  anterior  division  of  this,  passing  down  to  join  the  fiuoal  Teiii,  ii 
sometimes  placed  with  the  artery  beneath  the  digastric  mnsde ;  bdoi 
the  digastric  it  is  crossed  by  the  facial  and  lingual  veins  as  thqr  p» 
backwards  to  open  into  the  internal  jugular. 

Relation  to  nerves. — Close  to  the  lower  border  of  the  digastric  mnsdc 
the  extenial  carotid  artery  is  crossed  by  the  hypoglossal  nerves  andafct 
short  distance  from  its  upper  end,  in  the  substance  of  the  parotid  gland, 
by  th^  facial  nerve.  The  glosso-pliargngeal  nerve  lies  between  it  and  tk 
internal  carotid  ;  and  the  sifj)erior  largtigeal  nerve  is  on  the  inner  side  of 
both  vessels. 

Branches. — The  branches  of  the  external  carotid  artery  are  eight  in 
number,  viz.,  three  directed  forwards,  the  superior  thyroid,  the  lingml 
and  the  facial ;  two  directed  backwards,  the  occipital  and  postoior 
auricular ;  one  on  the  inner  side,  the  ascending  pharyngeal ;  and  tbe 
superficial  temporal  and  internal  maxillary,  the  two  terminal  brancfaeft 
into  wliich  the  trunk  di\ides. 

In  addition  to  the  principal  branches  here  enumerated,  the  exteml 
carotid  gives  off  small  offsets  to  the  parotid  gland,  and  to  the  maaaeter 
and  internal  pterygrnd  muscles. 

Varieties. — The  peculiarities  in  the  origin  of  this  vessel  have  been  noticed 
along  with  the  varieties  of  the  common  carotid  artery.  Absence  of  the  ertoml 
carotid  artei-y  has  been  met  with  in  some  rare  csa^es,  the  several  bianchee  irianff 
at  intervals  from  a  single  trunk  which  represented  the  common  and  iatenil 
carotids.  The  branches  are  not  nnfrcquently  crowded  together  on  the  miia 
stem,  near  the  commencement,  or  at  a  higher  point.  Oc^asionaUj  they  tifce 
origin  at  regular  distances  in  the  whole  length  of  the  vessel.  The  nsual  number 
of  branches  may  be  diminished  by  the  ori^^  from  another  artery  of  one  of  the 
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I  the  hyoid  bone,  and  occasionally  mnch  higher.    It  is  found  ocoasionallj 

I  the  middle  of  the  larynx,  and,  in  rare  instances,  opposite  the  lower 

of  the  cricoid  cartilage,  or  even  lower.    One  case  was  observed  by 

in  which  the  carotid  artery,  measuring  one  inch  and  a  half  in 

,  divided  at  the  root  of  the  neck.    The  carotid  artery  has  been  found,  as  a 

r  nre  occurrence,  to  ascend  in  the  neck  without  dividing  into  the  two  usual 

either  the  external  or  the  internal  carotid  being  altogether  wanting. 
i  a  few  recorded  cases  there  was  no  common  carotid  artery,  the  external  and 
l^oarotlds  arising  directly  from  the  arch  of  the  aorta  (Alalacame,  Power), 
ivr  hom  the  termination  of  the  innominate  artery  (Kosinski,  BulL  de  la  Soc.  Anat. 

MAation  to  nerves. — ^The  pneumo-gastric  nerve  has  been  observed  to  descend  in 
\  of  the  artery  (EL  Quain). 

OecMikmaX  hranehes, — The  common  carotid  artery  sometimes  gives  origin  at 
m  vpper  part  to  the  superior  thyroid  or  ascending  pharyngeal  artery ;  and  in 
■M  noe  cases,  to  a  laryngeal  or  an  inferior  or  accessory  thyroid  branch ;  also 
%,  %  few  instanoes,  to  the  vertebral  artery. 
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As  the  common  carotid  does  not  in  ordinary  cases  furnish  any  branch,  a 
ptme  may  be  applied  to  any  part  of  the  vessel  except  close  to  its  commenoe- 
ml  or  termination.  It  is  usually  tied  either  immediately  above  or  below  the 
^  MM-hjoid  muscle,  the  former  situation  being  preferred  if  possible,  since  the 
^  wtey  is  here  more  superficial,  and  the  operation  is  consequently  free  from 
^  tte  difficulties  caused  by  the  muscles  lower  down.  An  incision  is  made  along  the 
■torior  bolder  of  the  stemo-mastoid  muscle,  through  the  integuments  and  fascia, 
wA\n.  doing  this  the  communicating  vein  above  referred  to  (p.  364),  if  present,  must 
tetroided,  or  it  may  if  necessary  be  secured  with  two  ligatures  and  then  divided. 
A  ■nil  branch  of  the  superior  tiiyroid  artery  to  the  stemo-mastoid  muscle  will 
•hoprobaUy  be  cut.  The  stemo-mastoid  is  next  everted,  and  the  anterior  belly 
of  tiie  omo-hyoid  displayed  and  drawn  inwards.  The  sheath  is  now  exposed  and 
>  to  be  opened  over  the  artery  near  the  trachea,  in  order  to  avoid  the  internal 
jvpilir  vein,  and  it  is  best  to  insert  the  aneurism  needle  conveying  the  ligature 
OS  the  outer  side  of  the  artery,  for  thus  the  vein  and  the  pneumo-gastrio  nerve 
viU  be  most  effectually  avoided.  In  opening  the  sheath  the  possible  occurrence 
of  a  middle  thyroid  vein,  crossing  the  artery  at  the  level  of  the  cricoid  cartilage, 
iMd  be  borne  in  mind,  and  the  descendens  noni  nerve,  if  it  comes  into  view, 
Mit  be  carefully  preserved.  Should  the  jugular  vein  overlap  the  artery,  as  it 
^OBtttiiDesdoes,  especially  at  the  lower  part  of  the  neck  on  the  left  side,  it  will 
^  s  aooioe  of  much  difficulty  in  completing  the  operation,  and  great  caution 
^  be  required  in  passing  the  needle  round  the  artery.  If  the  operation  is 
PB^fon&ed  at  the  lower  part  of  the  neck,  some  fibres  of  the  muscles  will 
'BVdte  to  be  cut  across  in  order  to  lay  the  artery  bare  with  facility ;  and  the 
'i^tMty  for  this  step  increases  in  approaching  the  clavicle.  Near  the  claviole 
ibo  the  transverse  lower  portion  of  the  anterior  jugular  vein  crosses  the  line  of 
theittdrion. 

Mstera^  circulation, — After  ligature  of  the  common  carotid  trunk  the  blood  is 
eooTejedto  the  cerebral  and  ophthalmio  branches  of  the  internal  carotid  from  the 
^^'tebnd  arteries  and  the  internal  carotid  of  the  opposite  side,  by  means  of  the  free 
ttnunimications  existing  between  these  vessels  in  the  circle  of  Willis.  The  branches 
<^  the  external  carotid  receive  blood  from  the  subclavian  artery  through  the  anasto- 
BUKes  of  the  superior  and  inferior  thyroid  arteries,  and  of  the  occipital  with  the 
dttp  oerrical  artery,  and  firom  the  external  carotid  of  the  opposite  side  through 
^  vustomoses  of  the  two  superior  thyroid,  lingual,  facial,  superficial  temporal,  and 
«c>Pital  arteries. 
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ramifies  in  the  stcmo-mastoid  and  the  muBcles  attached  to  the  tiijnil  I 
cartilage,  as  well  as  in  the  platvsma  and  neighbonring  integument.  Th  I 
position  of  this  branch  with  respect  to  the  carotid  artery  is  the  o^ 
circumstance  which  gives  it  interest. 

(e)  The  laryngeal  branch,  or  8uj)enor  laryngeal  artery  (y),  prooeefiog 
inwards  in  com|>anv  with  the  superior  laryngeal  nerve,  and  piercing tta 
thyro-hvoid  membrane.     Before  entering  the  larynx  this  bnnoi  ii ' 
covered  by  the  thyro-hyoid  mnscle.    On  reaching  the  interior  of  dn  ' 
larynx,  it  ramifies  in  the  small  muscles,  the  glands,  and  the  m 
membrane  of  that  organ. 

{d)  The  crko'ihijroid  (vi),  a  small  branch  to  be  noticed  on  account  rf 
its  position  rather  than  its  size.  It  crosses  the  membrane  connectiiig 
the  thyroid  and  cricoid  cartihtges,  and  commnnicates  with  a  simflv 
branch  from  the  other  side  :  hence  it  maybe  a  sonrce  of  hsrancKihigBii 
the  operation  of  laryngotomy. 

Varieties. — Size. — ^The  superior  thyroid  arteiy  is  freqnently  laiiger  or  ottDc 
than  osnal.  In  either  case  the  deyiation  from  the  aocnstomed  size  is  •<^'^**"p»"* 
by  an  opposite  alteration  in  other  thyroid  arteries.  It  has  been  seen  eiU— dy 
small,  ending  in  branches  to  the  stemo-mastoid  muscle  and  the  larynx :  Md 
absence  on  one  side  has  also  been  recorded.  (See  the  obserrationB  en  the  infate 
thyroid  artery.) 

Origin. — ^Tho  superior  thyroid  is  often  transferred  to  the  upper  pait  of  fti 
common  carotid  artery ;  and  it  is  occasionally  conjoined  with  tlie  lingwai  boiefe, 
or  with  that  and  the  facial  branch  of  the  external  carotid. 

There  are  sometimes  two  superior  thyroid  arteries. 

JSranfhef.— The  hyoid  branch  is  frequently  very  small,  or  abeentb  Hie  lairf^ 
gml  branch  often  arises  directly  from  the  external  carotid  artery,  rarely  fna 
the  common  carotid.  Examples  have  occurred  of  this  branch  being  of  Teiy  lyp 
size,  and  terminating  in  the  thyroid  body.  The  laryngeal  artery  oocasioiiany 
enters  the  larynx  through  a  foramen  in  the  thyroid  cartilage,  and  it  has  ate 
been  ob3er\'cd  to  pass  inwards  below  the  cartilage.  The  cricth-tkyroid  arterjfit 
sometimes  of  considerable  size. 

2.  Lingnal  artery  (iv). — The  lingual  artery  (fig.  237,  p.  376)  arises 
from  the  fore  part  of  the  external  carotid,  between  the  snperior  thyroid 
and  facial  arteries,  and  generally  opposite  the  great  coma  of  the  hyoid 
bone.  From  its  origin  it  first  ascends  for  a  short  distance,  and  thei 
bends  sharply  downwards,  forming  a  loop  which  is  crossed  b?  the 
hypoglossal  nerve.  Disappearing  l^neath  the  digastric  and  stylo-hyoid 
muscles,  it  is  continued  forwards  along  the  upper  border  of  the  gretf 
comu  of  tlie  hyoid  bone,  and  under  cover  of  the  hyo-glossns,  to  neir 
the  anterior  border  of  that  muscle  ;  it  there  ascends  almost  perpen- 
dicularly to  the  under  surface  of  the  tongue,  along  which  it  is  continned 
forwards  to  tlie  tip,  receiving  the  name  of  the  ranine  artery.  The 
lingual  artery  lies  upon  the  middle  constrictor  of  the  pharynx  and  the 
genio-glossiis  muscle  ;  and  the  hypoglossal  nerve,  which  coorBes  forwaidi 
on  the  outer  surface  of  the  hyo-glossus,  is  plac^  above  the  level  of  the 
artery,  excejit  at  the  anterior  border  of  the  muscle,  where  the  artery 
ascends  and  issues  above  the  position  of  the  nerve. 

Branches. — (a)  The  hyoid  branch  runs  along  the  upper  border  of  the 
hyoid  bone,  and  supplies  the  contiguous  muscles  and  skin,  anastomoong 
with  the  artery  of  the  opposite  side,  and  with  the  hyoid  branch  of  the 
superior  thyroid  artery. 

{h)  The  dcnsal  arlery  of  the  ionf/2i€,  which  is  often  replaced  by  seveni 
smaller  ofr6ets«    This  arises  from  the  deep  portion  of  the  lingual  arteiy, 
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I  the  hyo-gloesns  mnscle,  and  ascends  to  supply  the  mucoos  mem- 
t  of  die  dorsmn^  and  the  substance  of  the  tongue,  as  well  as  the 

,  ramifying  as  far  back  as  the  epiglottis,  and  communicating  around 

*il«  foramen  caecum  with  the  corresponding  branch  of  the  opposite  side. 
(e)  The  sublingual  branch.    Taking  origin  at  the  anterior  margin  of 

tt  hyo-glossus,  this  branch  runs  forwards  between  the  gcnio-glossus 
^Imcle  and  the  sublingual  gland.  It  supplies  the  substance  of  the  gland, 
^Ood  gives  branches  to  the  mylo-hyoid  and  other  muscles  connected  with 
tlie  lower  jaw.  Small  branches  are  also  distributed  to  the  mucous 
Ikiembrane  of  the  mouth  and  the  inside  of  the  gum,  and  a  considerable 
Offiet  anastomoses  across  the  middle  line  with  the  artery  of  the  other  side. 

(d)  The  ranine  artery  passes  fonvards  with  a  tortuous  course,  giving 
^mmerous  branches  as  it  proceeds,  and  being  for  the  most  part  embedded 
in  the  substance  of  the  tongue  between  the  genio-glossus  and  inferior 
ling^lis  muscles.  Near  the  tip  of  the  tougue  it  conmiunicates  with  the 
mpoeite  ranine  artery  in  a  small  loop  (Krause),  but  with  this  exception 
tbe  right  and  left  arteries  do  not  fonu  other  than  capillary  anastomoses. 
In  the  last  part  of  its  course  the  ranine  ai'tery  lies  quite  superficially,  at 
the  side  of  the  fraenum. 

Varieties. — ^Thc  lingual  artery  is  often  united  at  its  origin  with  the  facial ; 
le«  frequently  with  the  superior  thyroid  ;  and  the  three  vessels  occasionally  arise 
hf  a  common  trunk.  Tnwtead  of  i^assing  beneath  the  hinder  border  of  the  hyo- 
gloflBoa  the  artery  sometimes  pieroes  the  origin  of  the  muscle.  The  lingual  artery 
lias  been  seen  replaced  entirely  or  in  large  part  by  a  branch  of  the  internal  maxillary, 
or  of  the  submental  branch  of  the  fadaL  The  hyoid  branch  is  often  absent ;  and 
it  appears  that  this  branch  yaries  in  size  inversely  with  the  hyoid  branch  of  the 
■Bperior  thyroid  artery. .  The  iuhlingual  branch  is  sometimes  derived  from  the 
fadal  artery,  and  then  perforates  the  mylo-hyoid  muscle.  The  lingual  artery  has 
been  observed  to  give  off,  as  unusual  branches,  the  superior^laryngeal,  the  submental, 
and  the  ascending  palatine. 

Sarffical  anatomy. — ^The  lingual  artery  may  be  tied  either  in  the  carotid 
triangle,  before  it  passes  under  the  digastric  musde,  or  farther  forwards,  whUe  it 
is  beneath  the  hyo-glossus ;  preferably  in  the  latter  situation,  since  its  place  of 
«rigin  is  subject  to  variation  and  its  relation  to  the  tip  of  the  great  comu  of  the 
kjoid  bone  is  therefore  not  constant.  To  reach  the  artery  in  the  submaxillary 
triangle,  a  curved  incision,  reaching  from  a  point  a  little  outside  the  symphysis 
nearly  to  the  angle  of  the  lower  jaw  and  descending  in  the  middle  to  the  hyoid 
bone,  is  made  through  the  integuments,  the  platysma  and  the  deep  fascia,  and 
the  sabmaxillaTy  gland  is  drawn  upwards,  when  the  intermediate  tendon  of  the 
digastric  is  brought  into  view,  together  with  portions  of  its  two  bellies,  and  the 
lower  end  of  the  stylo-hyoid  muscle.  Grossing  the  angle  formed  by  the  two  bellies 
of  the  digastric  the  hypoglossal  nerve  is  seen,  accompanied  by  the  ranine  vein, 
and  passing  forwards  beneath  the  hinder  border  of  the  mylo-hyoid ;  and  some 
fibres  of  the  last  muscle  may  be  cut  if  necessary.  By  then  dividing  caref  uUy  the 
hyo-glossus  muscle  in  the  interval  between  the  hypoglossal  nerve  and  the  tendon 
of  the  digastric  the  lingual  artery  is  exposed  and  may  be  secured.  The  facial ' 
vein  is  frequently  seen  in  the  posterior  angle  of  the  wound,  and  may  be  injured 
if  the  primary  incision  is  made  too  freely. 

3.  Pacial  artery  (iv). — The  fecial  artery  (external  maxillary),  taking 
origin  a  little  above  the  Ungual,  is  at  first  directs!  upwards,  beneath  the 
digastric  and  sbvlo-hyoid  muscles,  and  enters  the  hinder  part  of  the  sub- 
maxillary triangle ;  it  then  runs  horizontally  forwards  under  coyer  of 
the  base  of  the  lower  jaw,  resting  on  the  mylo-hyoid  muscle,  and  being 
lodged  in  a  groove  on  the  deep  surface  of  the  submaxillary  glani 
Emerging  firom  beneath  the  gland  it  turns  sharply  upwards  and  croflBCS 
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tbe  base  of  tlio  jaw  iiuinodiately  in  front  of  the  massete/,  Leing  w 
only  hy  the  platysiim  ami  the  iutoiruiiieTits  :  hew  the  jjuliyition  uf  '^ 
is  ciifiily  felt,  and  the  cjrciilatitui  throii^rh  it  may  be  contnjllwl  I 
against  the  bone  ;  at  this  point  also  tJie  vessel  may  be  n^dilj  iigatiM 


Fig,   235, 


Fig.  2sri 
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from  Tiedemftnti),     ^ 
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ft,  orl lie II Inns  oris  ;  5,  sterno- mastoid  ;  r ,  parotiil  gland  nivir  its  duet  ;  d^  bjwd  N^ 
ft  chivitOe  ;  1,  trunk  of  the  eonimon  cfiroUd  artery  neiur  iU  division  into  tbc  t 
internal  «imtkU;  1',  iiitomal  carotid  ;  2,  iilacctl  on  ihv  smterior  M\\  '»f  the  **i 
nm^lOf  potnte  to  the  su|>enor  thyroid  artery  ;  3,  lingual  artory  ami  ii 
pljLoed  on  tlin  Hnl'inaxillary  ^t.iod  at  tlie  place  wlicra  the  fiurid  artc-rv 
and  }«^uin  when.*  the  ixriQiy  ttinw  over  the  lower  jaw  ;  4\  term  inn Uoti  tA  liic  u.j/ 
by  diviKicn  iuU^  the  nnjEruIar  ami  ktcnid  niLsid  hmncbes;  i'\  i»  li^^tw^f^n  lh«?  fnmtA]  I 
lir?njt'ho>?  f>f  Die  oidithnhnic  arterj'  ;  5,  e^uhmoniLd  lirnncih  of  thi^  f        '      - 
lnhiril  l»min:h  ;  7\  lniii*iverse  frunul  artery  ;  8,  tiUjicrhiMid  t<'iu|'  \Mt 

ihv  lygoina  und  di-itributtnl  Ijy  8',  8',  its  anterior  and  ]iObl€rinr  lit.:  .         .i  thr  i 
the  cTttniuni  ;  I*,  in  cipital  firtciy  ;  9',  its  distriVintion  and  jinsittoiiiar^-ii  with  Utr  i 
tciniicimi  Jiiirl  fJOHterior  auricuhir  arteries  ;  lO*  third  jkuI  nf  the  sulK'l.niri*n  »tt< 
fttijKTHLM.'d  cerficnl,  :uid  12,  post*.»nor  «CApulur  arterie*  ;  13,  6ui»riUii'apoLar  »t<^  r ' 
Acromio'thuntc'ic  bnmch  of  the  a  si  Mary  tutery. 


FACIAL   ARTERY.  S71 

1  the  Bide  of  the  face  the  artery  ascends  obliquely,  passing  near  the 
3  of  the  month  and  by  side  of  the  nose,  to  the  inner  canthus  of  the 
where  it  ends  by  inosculating  with  the  nasal  branch  of  the  oph- 
nio  artery.  In  this  part  of  its  course  the  artery  is  exceedingly 
ions,  a  circumstance  connected  with  the  great  mobihty  of  the  parts  on 
h  it  rests.  It  is  crossed  by  the  risorius  and  the  zygomatic  muscles  ; 
»  upon  the  buccinator,  the  levator  anguli  oris  and  the  levator  labii 
rioris  Xsometimes  under  the  last  muscle) ;  and  near  its  ending  it  is 
»lded  in  the  fibres  of  the  levator  labii  supcrioris  alaequc  nasi. 
le  facial  vein  is  to  the  outer  side  of  the  artery  and  separated  from  it 
considerable  interval  in  the  face  ;  at  the  base  of  the  jaw  the  vein  is 

to  the  artery  ;  and  in  the  neck  the  vein  is  more  su|)erficial^  being 
rated  from  the  artery  by  the  submaxillary  gland, 
ranches  of  the  facial  nerve  cross  the  vessel ;  and  the  infraorbital 
9  is  beneath  it»  separated  by  the  fibres  of  the  elevator  of  the  upper  lip. 
.  Cervical  branches. — The  following  branches  are  derived  from 
[acial  artery  below  the  jaw  : — 

)  The  inferior  or  ascending  palatine  artery^  a  considerable  branch, 
dds  between  the  stylo-glossus  and  stylo-pharyngeus  muscles,  and  then 
reen  the  internal  pterygoid  and  the  wall  of  the  pharynx,  to  near  the 
of  the  skull,  giving  small  branches  to  the  surrounding  muscles,  to 
tonsil,  and  to  the  Eustachian  tube.  Meeting  the  levator  palati,  it 
18  downwards  and  passes  with  that  muscle  above  the  uppr  border  of 
saperior  constrictor  into  the  soft  palate,  where  it  is  distributed  to  the 
m&  membrane,  the  glands,  and  the  muscles,  and  anastomoses  with 
artery  of  the  opposite  side.  The  place  of  this  artery  in  the  palate  is 
ucntly  taken  by  the  ascending  pharyngeal. 

h)  The  tonsillar  branch  ascends  on  the  outer  side  of  the  stylo-glossus 
de,  and,  penetrating  the  superior  constrictor  of  the  pharynx, 
linates  in  small  vessels  upon  tne  tonsil  and  the  side  of  the  tongue 
r  its  root.  This  branch  is  often  represented  by  one  or  more  twigs 
1  the  inferior  palatine  artery. 

•)  The  glandular  branches  are  several  short  vessels  which  enter  the 
stance  of  the  submaxillary  gland,  while  the  facial  artery  is  in  contact 
I  it.  Small  twigs  arc  also  furnished  from  this  part  of  the  artery  to  the 
>-hyoid,  interufiJ  pterygoid,  and  masseter  muscles. 
)  The  submental  branch  is  the  largest  arising  from  the  facial  in  the 
.  Leaving  the  artery  near  the  point  at  which  it  turns  upwards  to 
Tace,  this  branch  runs  forwards  below  the  base  of  the  jaw,  on  the 
ice  of  the  mylo-hyoid  muscle,  and  gives  branches  to  the  surrounding 
des  and  the  integuments,  as  well  as  others  which  perforate  the  mylo- 
1  to  anastomose  with  the  sublingual  artery.  Much  diminished  in 
t  turns  over  the  border  of  the  jaw  near  the  symphysis,  and  terminates 
ranches  to  the  depressor  labii  iuferioris  and  levator  menti  muscles, 
the  other  structures  of  the  chin  and  lower  lip,  forming  anastomoses 
the  inferior  labial  and  mental  arteries,  and  with  the  corresponding 
ch  of  the  opposite  side. 

Facial  Irunrhes, — From  the  outer  side  of  the  artery  in  its  facial 
on  small  offsets  proceed  which  are  distributed  to  the  muscles — 
eter,  buccinator,  &c.,  and  anastomose  with  the  transverse  facial, 
(d,  and  infraorbital  aiteries.  The  larger  branches  are  directed 
rdg,  and  are  as  follows  : — 
)  The  inferior  labial  branch  arises  soon  after  the  fiicial  artery  has 
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turned  over  the  lower  border  of  the  maxilla,  and,  rnnning  fomrii 
beneath  the  depressor  an«;uli  oris,  distributes  branches  to  the  ddn  mi 
muscles  of  the  lower  lip,  anastomosing  with  the  inferior  coronary,  mb- 
mental,  and  mental  arteries.  This  is  frequently  an  oflfeet  of  the  following 
branch. 

(&)  The  coronary  artery  of  the  lower  Up  (v).  Arising  at  the  ootef 
border  of  the  depressor  anguli  oris,  this  branch  takes  a  transverse  ud 
tortuous  course  beneath  that  muscle,  and  between  the  orbicularis  oris  ui 
the  mucous  membrane  near  the  free  margin  of  the  lip,  and  inoacnkei 
with  the  corresponding  artery  of  the  opposite  side.  Small  twigs  from 
it  supply  the  orbicular  and  depressor  muscles,  the  glands,  and  oths 
structures  of  the  lower  lip  ;  and  some  descend  towards  the  diin  to 
communicate  there  with  other  branches. 

(c)  The  corollary  artery  of  Uie  upper  lip  (v),  arises  beneath  the  lygo- 
maticus  major  muscle.  It  runs  across  between  the  muscle  and  mnooos 
membrane  of  the  upper  lip,  and  inosculates  with  its  fellow  of  theoppooto 
side.  In  addition  to  supplying  the  whole  thickness  of  the  npper  iip,it 
gives  two  or  three  small  branches  to  the  nose.  One  of  these,  named  the 
artery  of  i/ie  septum,  runs  along  the  border  of  the  columna  nasi,  on  which 
it  ramifies  as  far  as  the  point  of  the  nose. 

(d)  The  lateral  nasal  artery,  often  replaced  by  two  or  three  smsSer 
branches,  turns  inwards  to  the  side  of  tne  nose,  over  which  it  ramifiei) 
sending  offsets  to  the  ala  and  the  dorsum.  It  anastomoses  with  die 
nasal  branch  of  the  ophthalmic,  with  the  artery  of  the  septum,  and  with 
the  corresponding  artery  of  the  opposite  side. 

(«)  Angular  artery.  Under  this  name  is  recognised  the  slender 
terminal  part  of  the  facial  artery,  which  inosculates  at  the  inner  side  of 
the  orbit  with  the  nasal  branch  of  the  ophthalmic  artery. 

Varieties —C?W^m. — ^The  facial  artery  frequently  arises  by  a  oommon  tnmk 
witli  tlie  lingual.  Occasionally  it  arises  above  its  usual  position,  and  then 
descends  beneath  the  angle  of  the  jaw  to  assume  its  ordinary  course. 

Size. — This  artery  varies  much  in  size,  and  in  the  extent  of  its  distribntion. 
It  has  been  observed,  very  rarely,  however,  to  end  as  the  submental,  not  reach- 
ing the  side  of  the  face :  in  some  cases  it  supplies  the  face  only  as  high  a« 
the  lower  lip  ;  and  it  often  fails  to  supply  the  lateral  nasal  and  angrilar  bruichcs. 
llio  deficiency  of  the  facial  artery  is  most  frequently  comi^ensated  for  by  an 
enlargement  of  the  nasal  branch  of  the  ophthalmic  at  the  inner  side  of  the  orfoit; 
occasionally  by  branches  from  the  transverse  facial,  or  internal  maxillary  azterv. 
As  a  rare  occurrence  it  has  been  found  larger  than  usual,  and  replacing  the 
nasal  and  frontal  branches  of  the  ophthalmic. 

J^anchcx. — T)\g  afcending  palatini:  artery  is  in  some  instances  transferred  to 
the  external  carotid.  Tliis  branch  varies  in  size  and  the  extent  to  which  it 
reaches.  Not  unfrequently  it  is  expended  without  furnishing  any  branch  to  th« 
soft  palate.  "SMien  it  is  thus  reduced  in  size,  the  pharyngeal  artery  takes  iti 
place  in  the  soft  palate.  The  submental  branch  has  been  observed  to  take  its  ri« 
from  the  sublingual  artery.  On  the  other  hand,  the  facial  artery,  instead  of  the 
lingual,  sometimes  furnishes  the  branch  which  supplies  the  sublingnal  glaixl 
Tlie  two  coronnry  artcncs  sometimes  arise  by  a  common  trunk ;  and  one  or  other 
of  these  vessels  may  be  smaller  than  usual,  the  corresponding  artery  of  the 
opposite  side  being  enlarged  and  supplying  the  deficiency. 

4.  Occipital  ajrtery  (iv). — The  occipit^il  artery,  arising  from  the 
posterior  part  of  the  external  carotid,  usually  opposite  the  facial  or  i 
little  higher  up,  is  directed  upwards  and  backwards,  beneath  the  posterior 
belly  of  the  digastric  muscle,  to  the  interval  between  the  transverse 
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vooen  of  the  atlas  and  the  mastoid  process  of  the  temporal  bone.  Here 
i  tmns  backwards  along  the  sknll,  lying  in  the  occipital  groove  of  the 
ionponJ  bone,  internal  to  the  mastoid  process  and  the  stemo-mastoid, 
qfcnins,  trachelo-mastoid  and  digastric  mosclcSy  and  resting  on  the 
sqKrior  obliqne  and  oomplexos.  Lastlr,  issuing  between  the  cranial 
ittachments  of  the  stemo-mastoid  and  trapezius,  it  ascends  beneath  the 
JBtegnnient  on  the  back  of  the  head,  accompanied  by  the  great  occipital 
Benre,  and  divides  into  branches,  which  are  distributed  upon  the  upper 
■nd  back  pari  of  the  cranium.  While  in  the  neck,  the  occipital  artery 
BRMKs  over  the  internal  carodd  artery,  the  pneumo-gastric  and  spinal 
lOoesBory  nerves,  and  the  internal  jugular  vein ;  and  the  hypoglossal 
nerve  winds  from  behind  forwards  over  it  at  its  origin. 

Brandies. — (a)  SmsJl  muscular  ofbets  to  the  digastric,  stylo-hyoid, 
iplenins,  and  trachelo-mastoid  muscles,  and  one  of  larger  size  to  the 
itemo-mastoid.  This  stemo-mashid  branch  is  very  constant :  arising 
geoendly  from  .the  oocipital  artery  close  to  its  commencement,  but  not 
mfr^nently  from  the  tnmk  of  the  external  carotid,  it  turns  downwards 
lyver  the  loop  formed  hj  the  hypoglossal  nerve,  ^id  enters  the  muscle 
in  company  with  the  spmal  accessory  nerve. 

(h)  A  small  twig,  the  mastoid  branch,  enters  the  skull  through  the 
nastoid  f(»amen,  and  ramifies  in  the  diploe  and  the  dura  mater. 

{e)  The  cervical  branch,  ramus  cervicaJis  princeps,  is  distributed  to  the 
mades  of  the  upocr  and  back  part  of  the  neck.  Descending  a  short 
ny,  this  vessel  divides  into  a  superficial  and  a  deep  branch.  The 
fonner  ramifies  beneath  the  n>lenius,  sending  offsets  through  that  muscle 
bo  the  trapezius ;  while  the  ^p  branch  passes  beneath  die  complexus, 
md  anastomoses  with  branches  of  the  vertebral  artery,  and  with  the 
ieep  o^rical  artery.    The  size  of  this  tnunch  varies  very  much. 

(d)  The  superficial  or  cranial  branches  pursue  a  tortuous  course 
letween  the  integument  and  the  occipito-frontalis  muscle;  and  in 
srooeeding  upwards  on  the  skull  they  separate  into  diverging  branches, 
irfaidi  anastomose  freely  with  one  another,  as  well  as  with  the  branches 
)f  the  opposite  artery,  of  the  posterior  auricular  artery,  and  of  the 
mperficiai  temporal  artery. 

Varieties.— ^rfj^fji. — The  oocipital  arteiy  is  oocasioiially  derived  from  the 
aternal  carotid,  or  from  the  ascending  cervical  branch  of  the  inferior  thyroid 
—•an  offiKt  of  the  sobdavian  arteiy. 

C&mrte, — The  occipital  artery  sometimes  passes  ontside  the  trachelo-mastoid 
ngtrail  of  internal  to  it.  The  chief  portion  of  the  vessel  has  been  found  to  po^ 
wtx  the  stemo-mastoid  mnscle,  only  a  smaU  artery  being*  placed  in  the  usual 
fipg*:*""  In  a  few  instances  the  artery  has  been  seen  to  turn  backwards  below 
iw  tfansrerse  process  of  the  atlas. 

Branekct. — II  posterior  memiiigeal  branch  is  sometimes  given  from  the  oocipital 
uteij,  ascending  on  the  internal  jugular  vein,  and  passing  through  the  jugular 
L  to  ramify  in  the  dura  mater  of  the  posterior  fossa  of  the  base  of  the 
The  parietal  branch  (Gruveilhier)  is  an  occasional  oflbet  which  springs 
L  one  of  the  terminal  branches  of  the  oocipital  artery,  and  enters  the  skuU  by 
lie  parietal  foramen  to  be  distributed  to  the  surrounding  dura  mater.  The 
locipital  arteiy  sometimes  gives  origin  to  the  stylo-mastoid  branch  (normally  an 
iffKt  of  the  posterior  auricular),  to  the  posterior  auricular  artery,  or  to  the 
leeending  pharyngeal  artery. 

S.  Posterior  anriciilar  artery  (v). — The  posterior  auricular  arte^ 
uiaea  from  the  external  carotid  a  little  higher  up  than  the  occipitaL    1% 
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turned  orer  the  lower  border  of  the  maxilla,  and,  mnniog  h 
beneath  tlie  depressor  anp;uli  oris,  distrilmte.^  branches  to  the 
muBclcs  of  the  lower  hp,  anastonjosrng  with  the  inferior  cor 
mental,  and  mental  arteries.    This  is  frequently  an  offset  of  the  fnft 
branch. 

(b)  The  an^onary  arirry  of  ihfi  lower  lip  (v).     ArisiD^  at  th« 
horder  of  the  depressor  an|2:iili  oris,  this  branch  takes  a  tninut 
tortuoua  conrac  beneath  that  muscle,  and  lietween  the  orl»icu]juri«  *n 
the  mncons  memhniuc  near  the  free  mars^in  of  the  lip,  and 
with  the  con'csiKnidiii^^  attery  of  the  opp<j^ite  side.     Small  ti 
it  supply  the  orbicular  and  depressor  mn.sclefi,  the  glanda, 
gtrxicturea  of  the  lower  li|)  ;   and  some  d<.'scend  towards  tlio  diia  til 
communir[ite  there  with  other  bnmehefl, 

(c)  The  caromrt/  nrienj  of  ike  upper  lip  (v),  arises  beneaUi  the 
maticuB  major  muscle.     It  i-uns  across  between  the  muscle  and  mo 
membrane  of  the  upper  lip,  and  inogculates  with  its  fellow  of  the  < 
side.    In  addition  to  snpitlyint,^  the  whole  thickness  of  the  opiwl 
gives  two  or  three  small  l)ra?ichefl  to  the  ncisc.    One  of  tlieae»  i 
arlenj  ofi/w  scpiitm,  runs  aloncr  the  border  of  the  columna  nad^on  i 
it  rainiiies  m  far  as  the  point  of  the  nose. 

(d)  The  kt feral  naml  arUry^  often  replaced  by  two  or  tbree 
branches,  turns  iuwiuxls  to  the  eide  of  tne  nose,  over  which  ii  r 
seodiu;:^  oflseta  to  the  ala  and  the  dorsum.    It  anastomose*  witii  i 
nasal  bmnch  of  the  ophthalmic,  with  the  artery  of  the  septaoi^  «fid  lik' 
the  con'esfionding  artery  of  the  opposite  side. 

(fi)  Amjnlar  arkry.  Under  this  name  is  recognised  the  rfoiiK 
terminal  part  of  the  facial  artery,  which  inosculates  at  the  imiirddtrf 
the  orbit  with  the  nasal  branch  of  the  ophthalmic  artery. 

Varieties —6^7' V tit. — ^The  facial  art^^rj  frequentlj  juisef  hj  m  fremwm  trikJt 
with  tim  lingnai  OccimioiiaUj  it  anaefi  aboye  it«i  n^oiil  tnwiticn,  taA  1km 
ilQfMjeiick  bcncatli  the  angle  of  the  jaw  to  a«wnme  it^*  ordiniuy  cvmrse. 

Size,— This  artery  rariea  Touch  iu  mt,o^  and  in  the  extent  of  it*  ilbteiMte. 
It  has  Tx^en  obfu^rred,  very  mrdy^  however,  to  cod  a«  the  etibnientalt  ■•!  pmA- 
ing  the  ^ido  of  the  face :  in  i>ome  cases  it  f^oppUes  the  face  obIt  «•  I4fk  li 
the  lower  Up  ;  and  it  often  faik  to  stipplythe  lateml  nasal  axkd  angiilar  In^A 
The  deiciencj  of  the  facial  artery  la  tnott  freqnently  oompwiwitod  te  Iff  ai 
enlmigement  of  the  nasal  branch  of  the  ophthalmic  at  the  iniier  ilieoi  tti  wMi^ 
oocaaionaUy  by  branches  from  the  tniOHreme  facial,  or  InteruAl  toajcill^y  iMQ^ 
Ai  a  rare  occurrence  it  has  been  foimd  larger  than  usual,  and  nfilwelaf  lli 
naial  and  frontiil  branch^  of  the  ophthalmia 

Branehet. — The  afcmriing  pahtinc  (trtrrif  h  in  some  !n«tai»cea  ttmttif «0«l  li 
the  external  carotid.  Tlii»  branch  Taries  in  sise  and  l^e  extent  to  whkk  i 
reaches.  Not  uiLfrequentlj  it  is  expended  without  fnmlahing  any  tina<^  la  lli 
foft  palate.  When  it  is  thus  reduced  in  fiize,  the  pharyngeal  artaiy  tilm  il 
place  in  the  soft  palate.  The  tmbmefital  branch  has  been  oliwgTiid  Itt  taka  te  liP 
from  the  sublingual  artery.  On  the  other  hand,  the  facial  artery,  Imtaad  ^  Iki 
lingual,  sometimes  fumi>fhcs  the  branch  which  impiilies  the  sobltAgval  \ 
The  two  coronary  ortcries  sometimes  arise  by  a  oommosv  tmnlc ;  and  i 
of  theea  Yessels  may  be  smaller  than  usual,  the  cofzoaponding  wsUff  wi  tti 
opposite  eido  being  enlaiged  and  supplying  the  defidencj. 


4*  Oceipital  artery  (It)* — The  oooipitAl  arterr,  aritffiif  fim  tb 

iofii«:*rior  j>art  of  the  external  carotid,  usually  opposite  the  hmi  <*  • 
ittle  higher  up,  is  directed  upwards  and  backward  ^   '       ^  th  tfat  pCMKfiir 
G  mnsclc,  to  the  interral  tb»  ^ 
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ribated-to  the  gknd;  18,  superior  thyroid  artery,  anastomosing  on  the  gland  with  the 
rior  thyroid  ;  19,  lingual  artery,  brought  into  view  by  the  removal  of  part  of  the  hyo- 
Bos  rauacle ;  20,  facial  arteiy,  giving  off  the  palatine,  tonsillar  and  submental  branches ; 
inferior,  2*2,  superior  coronary  artery ;  23,  occipital  artery ;  24,  posterior  auricular 
ry;  25,  superficial  temporal  artery;  26,  internal  maxillary  artery;  27,  transverse 
a^  in  this  instance  double,  and  given  off  directly  by  the  external  carotid  artery. 

ends  under  cover  of  the  |)arotid  gland,  rcstin^i:  on  the  styloid  process 
the  temporal  bone  and  being  crossed  by  the  facial  nerve,  reaches  the 
)Ove  formed  by  the  cartilage  of  the  car  with  the  mastoid  process,  and 
are  divides  into  two  terminal  branches,  auricular  and  mastoid,  which 
i  diBtribnted  to  the  auricle  and  to  the  scalp  behind  and  above  the  ear. 
Branches. — (a)  Small  branches  to  the  parotid  gland,  and  to  the 
rastric  and  styloid  muscles. 

[b)  The  stylo-mastaid  branch,  long  and  slender,  enters  the  foramen  of 
t  same  name  in  the  temporal  bone  in  company  with  the  facial  nerve. 
sends  small  branches  backwards  to  the  mastoid  cells,  and  others  for- 
rds  to  the  stapedius  muscle  and  the  tvmpanum.  One  of  the  latter 
inches  is  constantly  found  in  young  suDJects  to  form,  with  the  tym- 
oic  branch  of  the  internal  maxillary  artery,  a  vascular  circle  around 
i  maigin  of  the  tympanic  membrane,  from  which  delicate  offsets  are 
itribated  to  that  structure. .  The  continuation  of  the  stylo-mastoid 
mch  is  a  minute  twig  which  runs  forwards  in  the  aqueduct  of  Fallopius 
1  anastomoses  with  the  petrosal  branch  of  the  large  middle  meniuf^cal 
eiy.  The  stylo-mastoid  branch  frequently  arises  from  the  occipital 
eiy. 

c)  The  auricular  branch  ascends  behind  the  ear,  passing  beneath  the 
nih^iB  anricnlam  which  it  supplies,  and  is  expended  mainly  in  offsets 
the  amricle,  a  small  bftnch  being  prolonged  to  the  integument  of  the 
der  part  of  the  temi)oral  region,  and  anastomosing  with  the  posterior 
nch  of  the  superficial  tempond  artery.  The  oi^ts  to  the  auricle 
two  or  more  in  number ;  they  supply  the  inner  surface  of  the  pinna, 
[  to  a  great  extent  also  the  outer  surface  by  means  of  branches 
ich  prorate  the  cartilage  or  turn  over  its  margin. 

d)  The  mastoid  or  occipital  branch  is  directed  backwards  over  the 
sition  of  the  steruo-mastoid,  supplies  the  occipitalis  muscle  and  over- 
\g  integument,  add  anastomoses  with  the  occipital  artery. 


(. — ^The  posterior  anricalar  artery  is  frequently  very  gmnll,  and  has 
ft  aaoi  to  end  in  the  stylo-mastoid  branch.  On  the  other  hand  it  may  be 
«r  tiMUi  lunal  and  compensate  for  a  deficiency  of  the  occipital  or  superficial 
'.  aitexy.    It  is  often  a  branch  of  the  occipitoL 


K.  AgiMmiiing  pharyngeal  artery  (▼).— This  artery,  the  smallest 
nch  of  the  external  carotid  that  has  received  a  distinctive  designation, 
i  kmg  straight  vessel  which  arises  most  commonly  from  half  an  inch 
m  inch  above  the  beginning  of  the  external  carotid,  and  runs  upwards 
the  base  of  the  skull  on  the  mesial  side  of  the  internal  carotid  artery, 
,ween  that  and  the  wall  of  the  pharynx. 

Branches, — ^These  are  very  small,  and  may  be  divided  into  three  sets, 
i^  pharyngeal  branches,  prevertebral  branches,  and  meningeal  branches. 
(a)  1\lq pJiarymjeal  branches  pass  inwards,  for  the  most  part  to  the 
aiynx.  One  or  two  small  and  variable  branches  raniifv  in  the  middle 
d  inferior  constrictor  muscles,  and  anastomose  with  the  superior 
yroid  artery.    Highei  up  than  these  is  a  larger  and  more  regular 
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hraiicli,  which  rone  upon  the  upper  constrictor,  and  sends  gmnll  rafni- 
ficationfi  to  the  Enstachian  tube^  to  tbe  tensor  and  levator  palati  mus-iL^, 
iiiul  to  the  toiisih 

The  lasfc  mentioned^  or  jmlntinr  branch,  is  eometimcB  of  c<Mifiiderahlc  bsb,  bbIJ 
flupplica  the  6oft  palate,  taking  tlie  place  of   the  inferior  palatine  branch  i '  " 
facial  artery*  wliich  in  t*iich  oaees  i»  email.     It  dividea  into  on  anterior | 
powberior  twig,  both  of  which  anastomose  in  the   middle  line,  with  their  1 
of  the  opposite  tilde. 

Fig.  237. 


/ 


\ 


\ 


Pig.  237. —Tux  uKorAL  and  AScENDrNo  i»HiBTifOEAL  AATtaixs  (Irmii  B.  QniiaV  1 

The  left  half  of  the  lower  jaw  has  \Hien  remoreil,  witb  the  esctemal  and  inUnud  f*^  j 
gold  itinwles,  and  the  tempond  muscle  has  been  turned  «p  from  wiihiQ  tht  ijl 
baj^  of  tlio  zygoma,  abovQ  the  glenoid  cavitj  ;  h^  placed  on  the  lolrtile  of  the  c 
by  A  line  to  the  atybid  proceflA,  from  which  the  stylo^gloasua  and  stylo- pliaif 
s«en  passing  downwards  and  forwards,  wiiile  the  fltylo-hyoid,  detached  from  < 
bone,  is  thrown  backwards  with  the  digiti^tnc  muscle  ;  r,  tmn^verse  proccBi  ol  1 
df  upper  surface  of  tbo  tongue  ;  e,  sa^Mi  surface  of  the  lower  jaw  ;  /,  hyoid 
ceninii^n  caratiil  uitery  ;  2,  internal  rnrotid  aitt'ry  ;  fl,  external  carotid  art*jry; 
on  the  *ity]o  pharyngeutt  muscle,  ]H>ii]t*<  hy  h  line  to  the  upper  fn**  ■  *'  •'     -'*-' 
ort^^ry,  divitied  wbero  it  ente^^^  tlic  partdid  glaml  ;  4»  superior 
goal  lir»ntb  ftuwing  upon  the  thyrtidiyoid  membrane  ;  5,  Jiri*:M 
hcncatli  tb«  hyo-glossiiii  muscle  ;  il',  pbccd  on  tlie  genio-gloi»u»,  {ioiui«  lotli 
of  the  lingtud  artery  aa  the  ranine  ;  fi»  faciid  artery  cot  short  ;  »**,   it*  rti 
hraot^h  ;  7,   occipitAl  artery  cut  short;  8,   aseciidinp   phJirro;^' 
part  turning  down  upnu  the  pliarynx  ;  9,  internal  mftxillary  an 
Bfihent»-nr  -  "        '  ,nd  givci*  the  pnfet^rinr  deiittd  and  tlu*   jmrjti.s    K.^i  w 

miildle  :  ,  10,  phiced  on  the  doep  HurfaxM!  of  the  tetupond  inu*':J«i  ' 

•  **'  L     of  the  deep  tempond  artcriea. 
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0  The  prevertebral  branches,  small  and  irregular,  are  distributed  to 
loDgufl  colU  and  recti  antici  muscles,  to  the  upper  cervical  ganglion 
le  sympathetic  nerve  and  some  of  the  cranial  nerves  as  they  issue  Irom 
dull,  and  to  lymphatic  glands.  Some  of  them  anastomose  with  the 
nding  cervical  branch  of  the  subclavian  artery. 
j)  The  meningeal  branches  are  terminal  twigs,  which  pass  through 
foramen  lacerum,  jugular  foramen,  and  anterior  condylar  foramen,  to 
in  the  dura  mater. 

iarieties. — ^This  artery  varies  greatly  in  its  place  of  origin  from  the  external 
tid.  It  sometimes  springs  from  the  occipital,  from  the  internal  carotid,  or 
Q  the  bifurcation  of  the  common  carotid  artery.  It  is  occasionaUy  doable, 
in  a  few  cases  three  arteries  have  been  seen. 

\  Superficial  temporal  artery  (iv). — The  superficial  temporal 
ay,  one  of  the  two  branches  into  which  the  external  carotid  finally 
i^ies  a  little  below  the  condyle  of  the  lower  jaw,  continues  upwards 
direction  of  the  main  trunk,  while  the  other  branch  (the  internal 
xillary)  curves  forwards  under  cover  of  the  jaw.  The  temporal  artery 
It  first  embedded  in  the  substance  of  the  parotid  gland,  in  the  interval 
-ween  the  meatus  of  the  ear  and  the  condyle  of  the  lower  jaw.  Thence 
Mcends  over  the  posterior  root  of  the  zygoma,  against  which  it  may 
idily  be  compressed.  From  this  point  onwards,  it  lies  close  beneatli 
1 8^n,  upon  the  temporal  fascia  ;  and,  a  variable  distance  above  the 
goma,  it  divides  into  two  branches,  which  again  subdivide  and  ramify 
neath  the  integument  on  the  side  and  upper  part  of  the  head. 
Branches. — Besides  several  small  offsets  to  the  parotid  gland,  some 
anches  to  the  articulation  of  the  lower  jaw,  and  one  or  two  to  the 
aaseter  muscle,  the  temporal  artery  gives  off  the  following  branches : — 
(a)  The  transverse  facial  artery.  This  branch'  arises  while  the 
mporal  artery  is  deeply  seated  in  the  parotid  gland,  beneath  the 
iteriorpart  of  which  it  runs  nearly  horizontally  forwards ;  placed  above 
e  parotid  duct,  it  rests  on  the  masseter  muscle,  and  is  accompanied  by 
me  transverse  branches  of  the  facial  nerve.  It  gives  small  vessels  to 
le  parotid  gland,  the  masseter  muscle,  and  the  neighbouring  integu- 
ent ;  and  (Evides  into  three  or  four  branches,  which  are  distributed  to 
le  Bide  of  the  face,  anastomosing  with  the  buccal,  infi-aorbital  and  facial 
teries. 

(ft)  The  middle  temporal  branch  arises  close  above  the  zygoma.  Im- 
riiately  perforating  the  temporal  fascia,  it  ascends  in  a  slight  groove 
^  the  squamous  part  of  the  temporal  bone  and  gives  branches  to  the 
fttporal  muscle,  which  communicate  with  the  deep  temporal  branches 
toe  internal  maxillary  artery. 

W  The  anterior  auricular  branches,  two  or  more  in  number,  superior 
id  inferior,  are  distributed  to  the  fore  part  of  the  pinna,  the  lobule  of 
6  ear,  and  a  part  of  the  external  meatus,  anastomosing  with  the  ramifi- 
ttons  of  the  posterior  auricular  artery. 

(<0  The  orbital  branch,  sometimes  arising  from  the  middle  temporal, 
^  forwards  above  the  zygoma  to  supply  tlie  outer  part  of  the  orbicu- 
^  pdpebrarum  muscle  and  the  skin.  This  branch  varies  much  in  size, 
d  it  is  not  unfrcqucntly  absent. 

W  The  anterior  temporal  branch  is  one  of  the  two  terminal  branches  of 
e  temporal  artery.  This  vessel  inclines  forwards  as  it  ascends  over  the 
■nporal  fascia,  and  ramifies  extensively  upon  the  fore  part  of  the  h^d. 
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supplying  the  orbicular  and  occipito-frontal  mosdes,  the  pericnniia, 
and  the  Bkin,  and  communicating  with  the  supraorbital  and  frnfel^ 
branches  of  the  ophthalmic  artery,  as  well  as  with  offsets  of  thepirtaiir* 
branch.  On  the  upper  part  of  the  cranium  the  branches  of  thBUtaf ' 
are  directed  from  before  backwards.  When  it  is  desired  to  take  Um 
from  the  temporal  artery,  the  anterior  temporal  branch  is  selected  bth 
operation. 

(/)  The  jwstmor  temporal  branch,  which  is  usually  larger  than  the  i 
terior,  ascends  on  the  side  of  the  head,  over  the  temporal  fascia;  u 
branches  ramify  freely  in  the  coTerings  of  the  craninmy  both  npvudsti 
the  vertex,  where  they  communicate  with  the  corresponding  vessel  of  tk 
opposite  side,  and  backwards  to  join  with  the  occipital  and  pc«tai(i 
auricular  arteries. 

Varieties. — The  termiual  branches  of  the  temporal  arteiy  arc  frequcntlr  ^ 
tortuous,  efrpeciallj  in  aged  perf^ons.  The  anUrior  temporal  branch  is  comediciei 
larger  than  the  posterior,  and.  passing  backwards  orer  the  vertex  of  the  keiL 
communicatf::^  with  the  occipitaL  The  tran$rfrte  facial  arterif  varies  in  sue: 
occasionally  it  is  much  larger  than  usnal.  and  takes  the  place  of  a  defectirefKid 
arteiy.  It  is  frequently  double.  In  many  instances  the  transroae  arteyariM 
directly  from  the  external  carotid  (fig.  236).  The  orbital  branch  is  aometiiaarf 
considemble  size,  and  extends  into  the  eyelids;  it  has  been  aeen  to  oonmi- 
nicate  with  the  supraorbital  artery  and  supply  a  large  jiait  of  the  fonbead 
(Cruveilhicr). 

8.  Xntamal  maadllazy  aztexy  (iii). — ^The  internal  nuudllaijor 
deep  facial  artery,  the  larger  of  the  two  terminal  branches  of  the  eittii»l 
carotid,  is  conce^deii  bj  the  parotid  gland  at  it«  origin  below  the  con- 
dyle of  the  jaw  ;  ic  curves  horizontally  forwards  between  the  jaw  and 
the  internal  lateral  ligament  of  the  temporo-maxillary  joint>  then  pa»^ 
obliquely  forwards  and  upwards  either  on  the  outer  or  inner  surface"! 
the  fXttTnal  pterygoid,  and  opposite  the  interval  between  thetwohea-is 
of  that  muscle,  bends  inwards  to  the  spheno-maxillary  fcissa,  whvie  ii 
ends  by  breaking  np  into  a  numlni-r  uf  branches. 

To  iaoilitate  the  amingemout  of  its  numert»us  branchi:?,  this  art'.ir 
may  In?  dividtsl  into  three  p;4rts,  viz.,  1,  the  part  l^t^tweon  the  jaw  andil;-.' 
iutt-nial  lateral  ligament ;  i,  the  port  in  contact  with  the  external  pan- 
go  id  umsc-Io  :  and,  3,  the  part  in  the  spheno-mjixillary  ti>ssa. 

A.  I>r.inrAe.ii  or  the  jir.it  jKiit. — ['i)  The  de>fp  attriruhir  branch,  of 
small  size,  and  ofcen  arising  in  common  with  the  next  offset,  perforates 
tlio  anterior  wall  of  the  external  auditory  meatus,  and  supplies  tbe^ki!l 
and  o:uer  jxirt  of  the  tym^smic  membrane. 

\i'\  Tlie  ifjni:\inic  branch,  als*.^  small  imd  variable  in  its  origin,  cnten 
the  tympanum  by  the  tissur-:  of  Ghisor,  and  is  dis:ributol  t«:i  the  structurw 
wichiu  chat  eavi:y  and  tlu  rynipanio  membrane,  anastomosing  with  the 
scylo-iiiiisroid  art.,ry  (s*.e  p.  375). 

(D  The  riU.l'x  or  crta:  menin*ml  artery  (v),  the  largest  branch  of  the 
incerual  maxillary,  piisscs  dinx'tfy  upwards  under  cover  of  the  external 
pterygoid  iir.isele,  bo: ween  :he  two  d.njcs  oi  the  auriculo-temporal  nerrt, 
aihl  enters  the  skull  by  the  f.ramon  spinosnm  of  the  sphenoid  bond 
Within  the  erauiiiiu.  ic  ;iSi.\!Kls  cowanls  the  anterior  inferior  angle  of  the 
Kkrietal  Iviie,  ai:d  divides  iiico  two  branches,  which  subdivide  and  ramiff 
in  dtvp  urlvas«.vnt  gnxn-es  o:i  the  inner  surfaL-e  of  the  calvaria,  passii^ 
npwarvls  on  the  parietal  bone  a^s  high  as  the  vertex,  forwards  to  the 
"^Nie,  and  W*kwards  to  the  occipital  bone. 
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lediatelj  on  enterinf^  the  cranium  th:  menint^ea!  artery  gives 
!  twiga  to  the  Gasst'iian  *ran!?li(m  and  to  the  dnra  TtiuttT  near  the 
Hcica,anda8raall//^/r«?w/  brancli  whitli  eiiiem  tl*e  hiiitiiB  Fallopii, 
Bfltomoees  with  Lbe  styh>mast<:ild  braiifli  of  i\m  pMmov  atiricular 

It  also  anastijinoses  with  bnuiches  of  the  ophthiilmic  artery. 
The  small  ftirnvitjml  art/^rf/^  usually  ariHinij  iVoni  the  preceding, 
the  skull  throuj^h  the  foramen  ovale,  to  supply  tlie   (jaaseriau 
m  and  the  dura  mater  iu  the  middle  fo>isa. 

The  infhior  drnkil  artenj,  i>a88iiig  downwards,  enters  the  dental 
dth.tlie  inferior  dtiital  rierse,  and  suhseciyeiitly  eseapes  on  the  face 
mental  fummeu.    As  it  enters  the  canal,  it  ^nves  otf  t!ie  myMnjoid 

Fig.  238. 


>Mft.^> 


t^»L 
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OK  C»P  THK    niCAD    A7ID    VACB,    TO  FHOW   TUK    IHTItnXAL 

IkTUiT  AND  ITS  BTUNCHKH  (from  Titilemann).     1. 


iglit  b&lf  of  tbe  calTaiin^  tbo  zygomatic  arcli,  And  the  opper  half  of  tbc  mnnis  of 
er  jaw,  with  tbe  exteruat  pfcerj^Koi'l  mus':^^  Lave  been  rcmovetl  j  some  of  tho 
ill  muscles  of  the  face  have  beeti  diridid,  uud  the  ititcrtial  pterygoiil  and  buc* 
imiMles  are  cipoied  ;  1,  facial  artery,  liaing  otrpr  the  edge  of  the  lower  jaw  ;  2, 
eoronaiy  artery  ;  2',  mental  bmnch  of  the  inferior  dental  artery  ;  3,  fueiAl  artery 
d ;  4,  superior  coronary ;  B,  ktemJ  uaaaX  :  <3,  frontal  brancit  of  tbc  i»phtbalmic 
'mm  which  the  nasaJ  arterj*  ia  seen  dcs^eendiiig  on  tbe  nos^c  ;  7,  itileinal  airutid 
8>  eiteni.'il  carotid  ;  S*,  diviaion  of  the  ertcmal  carotiil  into  Kupertieial  tt- iii|K>nd 
Had  niuxilbiry  arteries  ;  10,  superfiL-ial  temfiornJ  ;  11,  muK»eterie  biuucb  of  the 
■MDtid  artery  ;  12,  internal  maxillary  artery,  at  tJie  oritrin  of  its  inferior  dt-iitiit 
11,011  tbe  ha£cof  the  zygoma^  points  to  the  origin  of  the  id iiblle  meningeal  Liranch^ 
klle  dura  luater  alNnre^  to  it&  distribution  ;  14,  on  tbe  lower  part  of  tbe  tom|M>rid 
it  between  the  deep  t«nii>oral  branches  of  tbe  artery;  15,  pterygoid  brauebca  ; 

tirtery  ;  17,  |»o8terior  dental,  and  deejieist  fjart  i>f  the  int-crtiaJ  maxillary  mtcry 
|0t«re  the  Kpheno* maxillary  foi$sa ;  18,  branches  of  the  infraorbitdhl  arlerjr 
HI  tbe  face. 
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branch,  wliich,  with  the  nerve  bearing  the  same  name,  rans  in  a  gnm 
on  the  inner  snrfaco  of  the  jaw,  below  tlie  dental  foramen,  andnntfa 
on  the  nnder  surface  of  the  niylo-hyoid  muscle.  In  its  cuurae  timN^ 
tlie  bone,  the  inferior  dental  artery  gives  oft'  small  oflsets,  which  mi 
to  enter  the  minute  ajKirtures  in  the  extremities  of  the  fangs  of  the  tee^ 
and  Rui)ply  the  pulp  of  each  ;  before  emerging  at  the  mental  fonuDa,it 
Rends  forwards  a  l)ranch  which  suj)plies  the  incisor  teeth  and  o» 
muin'cates  with  its  fellow  of  the  opposite  side.  The  terminal  or  iwiiiil 
branch  anastomt^ses  with  the  inferior  coronary,  inferior  labial,  and  nb- 
mental  arteries. 

(/)  A  small  branch,  arising  either  from  the  inferior  dental  artojflt 
fn>m  the  internal  maxillary  trunk,  descends  with  the  lingual  nerve, oi 
is  distributed  to  the  mucous  membrane  of  the  mouth. 

1^. — J»mnc/ifs  of  ihe  seromi  jmrl. — (a)  The  (hep  fenijtoral  brandies 
two  in  numlH?r  (^anterior  and  posterior),  ascend  between  the  temponl 
muscle  and  the  cranium,  sunply  that  muscle,  and  anastomose  with  Hi 
middle  tempi>ral  arterj',  ana  with  minute  branches  of  the  lachnwl 
artery,  throujrh  small  foramina  in  the  malar  bone. 

ih)  The  pferfHouf  branches,  small,  short  offsets,  irregular  in  nuinto 
and  i»nirin,  an.*  distributed  to  the  pterygoid  muscles. 

\^A  'riie  nm^stUric  is  a  small  but  regular  branch  which  passes fton 
witliiu  o;it  wards,  with  the  nerve  of  the  same  name,  through  the  sigmcil 
not  I'll  of  the  lower  jaw,  to  the  deep  surface  of  the  masseter  muscle,  ft 
is  often  joined  at  its  origin  with  the  posterior  temporal  branch. 

{ih  The  Ity^iil  branch  runs  obhquely  downwards  and  forwards npn 
the  bu^vinaior  muscle  with  the  buccal  nerve ;  it  is  distributed  to  the 
uius<\os  av.il  mucins  moml'nme  of  the  chivk.  and  anastomoses  with  the 
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miB,  which  are  distributed  to  the  soft  palate  and  tonsil,  and  com- 
Kkate  with  the  ascending  palatine  branch  of  the  facial  artery. 
M)  The  Vidian  branch  traverses  the  Vidian  canal  with  the  nerve  of 
■Hne  name  ;  it  is  distributed  to  the  Eustachian  tube  and  the  top  of 
XiisrjnXy  and  sometimes  sends  a  small  vessel  into  the  tympanum. 
#j  ^e  pterygo-jKilatim,  a  very  small  branch,  passes  backwards 
ODgfa  the  pterygo-palatine  canal  to  reach  the  top  of  the  pharynx,  to 
idly  and  to  the  Eustachian  tube  and  sphenoidal  sinus,  it  is  distributed. 
[X)  The  nasal  or  spJieno-palatine  artery  enters  the  spheno-palatine 
unen,  and  divides  mto  branches,  some  of  which  ramify  extensively 
ar  the  spongy  bones,  while  others  supply  the  ethmoidal  cells,  the  frontal 
as,  and  the  antrum.  One  long  branch,  the  naso-palatine  artery  or 
\try  of  the  septum^  runs  downwards  and  forwards  in  the  groove  on 
I  corner,  and  ends  in  a  small  vessel  which  enters  the  incisor  foramen 
communicate  with  the  descending  palatine  artery. 

▼ftiietias. — The  internal  maxillary  artery  is  very  constant  in  its  place  of 
igiiL  It  has,  however,  been  seen  to  arise  from  the  facial  (R.  Qnain,  Hyrtl) ; 
id  in  two  cases,  after  leaving  the  temporal  artery  below  the  angle  of  the  jaw,  it 
JMed  the  internal  pterygoid  mnscle  in  its  course  upwards  into  the  zygomatic 
■i(Joe8sel,  W.  Gmber). 

The  number  of  branches  arising  from  the  internal  maxillary  artery  is  fre- 
jMutty  reduced  owing  to  two  or  more  taking  origin  by  a  common  trunk.  The 
ritfZf  wkeningeal  artery  occasionally  furnishes  the  lachrymal  (usually  an  offset 
f  tibe  ophthalmic),  or  even  the  ophthalmic  artery  itself  ;  and  on  the  other  hand  the 
iMialinic  has  been  seen  to  give  off  the  middle  meningeal ;  peculiarities  which 
■J  be  explained  as  resulting  from  the  enlargement  of  an  ordinary  anastomosing 
OhmIl  The  anterior  deep  temporal  artery  may  reinforce  or  replace  the  lachry- 
■1  vteiy  by  a  similar  enlargement  of  an  anastomosing  branch.  The  htccal, 
mterier  dental  or  infraorbital  artery  may  be  larger  than  usual,  supplying  a 
ttkmej  of  the  facial  artery. 

nfTEBHAL   CAROTID   ABTSBY  (11). 

Course  and  relations. — The  internal  carotid  artery  is  distributed 
tt  the  brain,  to  the  eye  with  its  appendages,  and  in  part  to  the  forehead 
nd  noee.  It  extends  directly  upwards  from  the  termination  of  the 
wnmon  carotid  artery,  opposite  the  upper  border  of  the  thyroid  carti- 
ige,  to  the  carotid  canal  of  the  temporal  bone.  Traversing  this  canal,  it 
ntCTB  the  cranial  cavity  by  the  inner  part  of  the  foramen  lacerum  ; 
t  then  passes  forwards  m  the  carotid  groove  on  the  side  of  the  body 
t  the  sphenoid  bone,  at  the  fore  part  of  which  it  makes  a  sharp  bend 
Ah  its  convexity  directed  fonsards  ;  and  lastly,  it  turns  upwards  on 
be  inner  side  of  the  anterior  clinoid  process  to  reach  the  inner  end  of 
l^^lyian  fissure  of  the  brain,  where  it  terminates  by  dividing  into  the 
Dtenor  and  middle  cereliral  arteries. 

hthe  neck,  the  internal  carotid  artery  lies  at  first  behind  the  external 
■wtid,  and  is  covered  only  by  the  stemo-mastoid  muscle  with  the 
j^ysna  myoides  and  fascia.  It  soon,  however,  passes  beneath  the 
JgMtric  and  stylo-hyoid  muscles,  gaining  the  inner  side  of  the  external 
wolid  trunk,  and  is  then  deeply  placed  beneath  the  parotid  gland,  the 
^id  process  and  the  stylo-pharyngeus  muscle.  Behind  the  artery  is  the 
*ta  anticus  major  muscle,  and  on  its  inner  side  are  the  pharynx  and 
*  tonsil.  The  inler  rial  jug  ular  veiri  is  in  contact  with  the  artery  as  far 
'the  base  of  the  skull,  lying  on  its  posterior  and  outer  aspect,  and  the 
W  are  enclosed,  together  with  the  pneumo-gastric  nerve,  in  a  pro- 
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longation  of  the  cai'otid  sheath.  The  vessel  is  crossed  by  Qi 
artery  beneath  the  digastric,  and  by  th&  posterior  auricular  art 
that  muscle.  The  pieunw-gastric  nerve  and  the  upper  cervka 
of  the  aympatJietic  are  placed  deeply  behind  the  artery  ;  the  h 
nerve  crosses  it  superficially  near  the  lower  border  of  the  digi 
higher  up  the  ghsso-pharyngeal  nerve  and  the  pharyngeal  J« 
pnenmo-gastric  pass  forwards  between  the  external  and  interna 
while  the  superior  and  external  laryngeal  nerves  are  intenu 
vessels.  Close  to  the  base  of  the  skull  the  glosso-pJiaryngea 
gastriCj  spinal  accessory  and  hypoglossal  nerves  issue  between 
and  its  companion  vein. 

In  the  carotid  canal,  the  artery  first  ascends  for  a  short  dista 
placed  immediately  in  front  of  the  tympanum  and  internal 
passes  horizontally  forwards  and  inwards  to  the  foramen  laoer 
it  turns  upwards  in  the  groove  of  the  sphenoid  internal  to  t 
(p.  43).  It  is  here  accompanied  by  the  ascending  branch  of 
cervical  ganglion  of  the  sympathetic. 

Within  the  craniwHy  the  internal  carotid  artery  lies  along  tl 
the  cavernous  sinus  as  it  passes  forwards  in  the  groove  on  the 
body  of  the  sphenoid  ;  it  is  surrounded  by  filaments  of  the  s\ 
the  sixth  nerve  is  in  contact  with  its  outer  side,  and  it  receives,  i\ 
with  these  nerves,  an  investment  from  the  thin  lining  membr 
sinus.  Perforating  the  upper  wall  of  the  sinus  on  the  inner  i 
anterior  clinoid  process,  the  arter}'  ascends  between  the  seconi 
nerves  to  the  anterior  perforated  spot  at  the  base  of  the  brair 
divides  into  its  two  terminal  braiu^hcs. 

Branches. — In  tlie  neck  the  internal  carotid  artery  gives 
branch.  While  in  the  carotid  canal  it  sends  a  small  offi 
tympanum,  which  anastomoses  with  the  other  tympanic 
Within  the  cavenious  sinus  some  small  bmuclios  proceed  1 
supply  the  adjacent  dura  mater,  the  pituitary  body  and  the 
ganglion. 

Oj)posite  the  anterior  clinoid  process,  the  internal  carotid  gi 
ophthalmic  artery ;  and  at  the  Sylvian  fissure  of  the  brain,  befoi 
into  the  anterior  and  middle  cercbral  arteries,  it  gives  off  or  Ie 
the  posterior  communicating  artery,  a  slender  anastomotic  bn 
unites  the  internal  carotid  with  the  i)osterior  cerebral  brai 
basilar  artery. 

Varieties. — The  cervical  part  of  Uiis  artery  is  sometimes  tortnou 
very  rare  cases  the  internal  carotid  has  arisen  directly  from  the  arch  < 
or  from  the  division  of  the  innominate  arterj-  (p.  HGo).  A  few  exai 
entire  absence  are  recorded.  Its  lower  part  occasionaUy  gives  or 
occipital  or  the  ascending"  pharyngeal  artery ;  and  in  one  case  its 
portion  fumishrd  a  considemblo  meningeal  offset  to  the  posterior  i 
skuU  (Cumow.  Jouni.  Anat.  viii..  155).  A  large  communicating  bran 
Boen  passing  from  the  part  of  the  internal  carotid  within  the  cav< 
backwartls  to  the  trunk  of  tlie  basihir  art^'ry  (R.  Quain,  Duret,  Tarcni 

BRANCHES  OF  THE  INTERNAL  CAROTID  ARTSBY. 

1.  Ophthalmic  artery  (v). — This  artery,  arisinp^  from  tl 
carotid  Ix'low  tlie  anterior  clinoid  process,  enters  the  orbit  bj 
foriHUon,  ])elow  and  to  the  ouicrsido  of  theoi)tic  nerve.  It  so( 
its  direction,  pas.sing  over,  sehloni  under,  the  nerve  to  reach 
wall  of  the  orbit,  along  which  it  runs  forwards  between  tb 
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{pe  and  internal  rectos  muscles,  and  ends  opposite  the  internal  angular 
seBB  of  the  frontal  bone  by  dividing  into  the  nasal  and  frontal 


9ranehes. — (4)  The  lachryiml  artery,  arising  on  the  outer  side  of  the 
k  nerve,  passes  forwards  along  the  upper  border  of  the  external  rectus 
■de  to  tne  lachrymal  gland,  in  which  the  greater  number  of  its 
BKJies  are  distributed.  Some  of  the  branches  pass  onwards  to  the 
Ads  and  conjunctiva,  joining  with  other  palpebral  branches  ;  and  one 
two  delicate  malar  branches  pierce  the  malar  bone  and  reach  the 
■poral  fossa,  where  they  join  branches  from  the  deep  temporal  arteries. 
» lachrymal  artery  has  also  branches  of  communication  through  the 
henoidal  fissure  with  small  offsets  from  the  middle  meningeal  artery. 

JV)  The  central  artery  of  the  retina,  a  small  vessel,  pierces  the  sheath 
i  nbstance  of  the  optic  nerve  about  a  quarter  of  an  inch  behind  its 
BOtioQ  with  the  eyeball,  and  runs  imbedded  within  it  to  the  retina,  in 
hidi  it  ramifies.  (See  description  of  the  eye  in  Yol.  II.) 
(e)  The  supraorbital  branch,  arising  as  the  artery  crosses  the  optic 
snre,  ascends  above  the  muscles,  courses  forwards  to  the  supraorbital 
BtA,  in  company  with  the  frontal  nerve,  and  terminates  on  the  forehead, 
fc  dirtribtttes  branches  to  the  eyelids,  and  communicates  with  the  super- 
nal temporal  and  frontal  arteries. 

(d)  The  ciliary  arteries  are  divided  into  two  sets,  posterior  and  anterior. 
m  posterior  are  four  or  five  small  vessels  which  divide  into  numerous 
tanches  (fifteen  to  twenty)  as  they  pass  fonvards,  surrounding  the  optic 
erve,  to  reach  the  back  of  the  eyeball.  Piercing  the  sclerotic  coat  near 
le  entrance  of  the  optic  nerve,  the  greater  number  (short  ciliary  arteries) 
MB  at  once  into  the  choroid  coat ;  but  two,  which  are  somewhat  larger 
lan  the  others,  extend  forwards,  one  on  each  side  of  the  eye,  between 
je  sclerotic  and  choroid  coats  to  the  ciliary  muscle  and  iris,  and  are 
wtinguished  as  the  tony  ciliary  arteries.  The  anterior  ciliary  arteries, 
X  to  eight,  are  derived  from  the  muscular  and  lachrymal  branches  ; 
ley  form  a  vascular  ring  beneath  the  conjunctiva  at  the  fore  part  of 
^  eyeball,  and  then  pierce  the  sclerotic  within  a  line  or  two  of  the 
•wgin  of  the  cornea.  The  mode  of  distribution  of  these  arteries  within 
le  eyeball  is  described  in  the  account  of  the  anatomy  of  the  eye  in  Vol.  II. 

(*)  Small  muscular  offsets  arise  at  uncertain  intervals  from  the  trunk 
f  the  artery,  as  well  as  from  the  lachrymal  and  supraorbital  branches ; 
I  addition  to  these  there  are  two  more  regular  branches,  a  superior, 
Wch  is  distributed  to  the  upper  and  inner  muscles  of  the  orbit,  and  an 
l/Ww,  larger  and  more  constant,  to  the  lower  and  outer  muscles. 

(/)  The  ethmoidal  arteries  arc  two  in  number,  a  posterior  and  an 
**6rior.  The  posterior  enters  the  posterior  internal  orbital  canal  and  is 
*ributed  to  the  mucous  membrane  of  the  posterior  ethmoidal  cells  and 
^perpart  of  the  nose.  The  anterior  is  larger  and  passes  with  the  nasal 
^  mto  the  cranial  cavity  where  it  gives  off  small  anterior  meningeal 
inches  to  the  dura  mater  in  the  anterior  fossa,  and  then  descends  into 
s  nose  {anterior  nasal  artery).  It  supplies  the  mucous  membrane  of 
5  fore  part  of  the  nasal  fossa,  frontal  sinus  and  anterior  ethmoidal  cells, 
i  one  small  twig  accompanies  the  termination  of  the  nasal  nerve  to  the 
n  of  the  nose. 

S)  The  two  jmlpebral  branches,  superior  and  inferior,  arise  near  the 
tttof  the  orbit,  usually  together,  but  soon  diverge,  one  lying  above,  the 
er  below  the  internal  tai-sal  ligament.    They  send  small  branches  to 
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internal  carotid  at  the  inner  end  of  the  fisfiore  of  SjIviiUy  mm  fimdil 
and  inwards  to  reach  the  fore  part  of  the  longitudiiuJ  fiaBme  betweaOii  i 
cerebral  hemispheres ;  and  as  it  enters  this  fissure  it  is  connected  wtt  1 
the  vessel  of  the  opposite  side  bj  the  anterior  commumeaiing  ar(«|,i  I 
small  transverse  branch  not  more  than  two  lines  in  length.  Thetfi  1 
anterior  cerebral  arteries,  lying  close  together,  in  the  next  (daoe  f 
round  the  anterior  border  of  the  corpus  odlosum,  gain  its  upper  i 
and  break  up  into  their  terminal  branches,  which  are  distribnted  ] 
to  the  frontal  lobe  of  the  hemisphere.  A  few  small  twigs  enter  da 
anterior  perforated  spot,  and  others  supply  the  optic  nerve. 

The  middle  cerebral  artery  (iii)  passes  obliqueljr  outwards  and  nmrii 
in  the  fissure  of  Sylvius  to  the  surface  of  the  island  of  Beil,  woenit 
divides  into  several  branches,  which  ramify  in  the  pia  mater  inveitiig 
the  outer  surface  of  the  hemisphere.  Numerous  small  branches,  spriBg- 
ing  from  the  artery  dose  to  its  origin,  turn  upwards  at  onoc,  andeote 
the  brain  at  the  anterior  perforated  spot. 

One  or  two  anferior  clutroid  arteries^  which  sometimes  arise  ^ntOf 
from  the  internal  carotid,  pass  backwards  and  enter  the  fissore  befcvea 
the  temporo-sphenoidal  lobe  and  the  cms  cerebri,  to  reach  the  desoendiig 
comu  of  the  lateral  ventricle,  in  which  they  are  distribnted  to  tbe 
choroid  plexus. 

Varieties. — In  rare  instances,  the  anterior  cerebral  arteries  are  united  iali  t 
single  trunk,  like  the  basilar  artery  behind,  and  this  again  divides  into  a  xiglit  ai 
left  arteiy.  Both  anterior  cerebral  arteries  have  also  been  seen  to  spring  hammt 
internal  carotid,  by  means  of  a  common  tmnk  which  bifnzoated  as  it  entend  At 
longitudinal  fissoie.    The  anterior  communicating  arteiy  is  sometimes  doobliL 

The  posterior  communicating  artery  is  sometimes  connected  with  tlis  : 
oerebrtd  artery  instead  of  the  trunk  of  the  internal  carotid.  The  posteriori 
bral  artery  of  one  side  frequently  arises  by  an  enlarged  posterior  oonunn 
artery  from  the  internal  carotid,  and  is  connected  only  by  a  slender  remA  wfA 
the  basilar.  The  o])posite  condition,  in  which  the  middle  cer^nral  artery  is  dediid 
from  the  posterior,  has  been  recorded  by  Hyrtl. 

Circle  of  Willis. — A  remarkable  anastomosis  exists  between  the 
branches  of  the  vertebral  and  internal  carotid  arteries  within  the  cnmiom, 
by  which  the  circulation  is  equalised  in  different  parts  of  the  brain,  and  aay 
irregularity  which  might  arise  from  the  obliteration  of  one,  or  even  tworf 
the  vessels,  may  speedily  be  remedied  by  a  corresponding  enlargement  of  the 
others.  This  anastomosis,  known  as  tha  circls  of  Willis,  is  formed  in  tlie 
following  manner.  The  anterior  cerebral  arteries  are  connected  togetto, 
as  already  mentioned,  by  the  anterior  communicating  artery.  The  right 
and  left  internal  carotids,  the  trunks  from  which  the  anterior  cerebnl 
arteries  arise,  are  united  by  the  posterior  communicating  arteries  to  the  pos- 
terior cerebral  arteries,  and  these  arise  behind  from  a  single  trunk—tbe 
basilar  artery.  Within  or  opposite  to  the  area  of  this  vascular  circle  aie  the 
following  parts  of  the  encephalon,  viz.,  the  lamina  cinerea,  optic  com- 
missure, infundibulum  and  tuber  cincreum,  corpora  albicantia,  aad 
posterior  perforated  spot. 

Distribution  of  the  cerebral  arteries.— The  mode  of  distribntiom  of  tht 
arteries  of  Uio  cerebrum  has  been  studied  by  Heubner  and  Doret.  Accoidiiif  to 
these  authors,  the  three  cerebral  arteries — anterior,  middle,  and  posterior— gift 
origin  to  two  very  distinct  systems  of  vessels.  The  first  of  these,  consistinf  of 
Imaiohes  given  off  by  the  arteries  while  within  or  immciliatcly  after  leaving  the 
It  at  Willis,  is  destined  to  the  great  central  ganglia,  and  is  called  the  eaUrwl 


ponjancliTa,  the  camncle  and  the  htehrTiiial  eac^  and  then  pass  ont- 
ft  belvwD  the  orbicnlaris  miLscle  and  the  tarsu$,  t^  form  arches,  one 
I  the  free  mmi^  of  each  lid,  with  the  paliicbml  branches  of  the 
rjimd  aiterj . 

VThe  ntrsfil  branch  conraes  forwards  above  the  internal  tarsal  liga- 
Ob  '  of  the  noBe,  where  it  ramifiijs,  maintaininti  a  free  com- 

Bti  [he  naflal  and  an^ar  branches  of  the  fucial  artenr, 

)  The  frontal  artery  tarns  upwards  round  the  inner  end  of  the 
Ul  aidi,and  is  distributed  to  the  integument,  muscles  and  periosteum 
be  mesial  part  of  the  forL'heafI,  anastomosing  Arith  the  supiBorbital 
ry  and  with  the  corresponding  arterj'  of  the  other  side, 

uieiie*. — Thu  lachiymal  artery  oooaiooaUy,  and  in  rater  CMOi  a  large  put 
{ifB  tiie  wliole  of  the  ophthalmic  itself,  arkes  £rDm  the  middli?  memag^ 
117*,  or  the  ophthalmic  artery  ha^  been  seen  to  gire  off  the  middle  meningeal 
111).  The  naaal  bnnch  ia  sometimes  \bx^  anil  snpplies  a  deficienCT  of  the 
WLtttery. 

9  and  3.  CTerebral  arteries. — Tlic  terminal  branches  of  the  internal 
i«tid  artery  snpj>lj  the  anterior  two-tliirds  of  the  cerebmm- 
^ankrioT  Cftebral  artery  (iv),  commencing  at  the  division  of  the 
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mill*  or  Tfls  iXTva- 

mtifc    Aamcfisf     AT 

m  im  Of  THE  BKAiJi 

tiltn«dEroniUiT%fafcM 
todUTQind).  (A.T.)  1 

h  Ik  left  nde  a  pM-- 
i  «f  Cke  iempon-aphe- 
iil  bbeof  the  oerebnuii 
i^m.  renoved, »  as  to 
P  «p  tbe  lisnire  of 
vim  iod  ex(«09e  the 
N  of  Eeil ;  and  the 
kkifdftheoerebcUiiBi 
[  Wb  loaored  to  show 
I  btir  an^ee  of  the 
laiBr  pit  of  the  c«e- 
llMitphen :  1,  pboed 
ike  optic  comniMBBre, 
Bteto  the  dirided  stem 
ib  left  bttenial  carotid 
■y;  t,  left  mat«rior 
|M  aitex7«  ecpoaici 
V  ly  lie  KBmoval  ol 
m^nn^l  i'.pboe.l 
m  laa  of  the  oorptis 
Wbetveea  the  tvo 
iB^eerelml  aiteries ; 
JjktaA  OS  the  Lunina 
>R&  ia    IroDi  ol    the 

jitkrior  eoBtinpifating  aiteiy  ;  S,  left  middle  eerebnd  aiteiy,  punng  into  tJus  fiaonre 
Wtfitand  dixtvibutiiL^  iu  branches  orer  the  conrolutions  of  the  Ldaiid  of  ReU  ftod 
m  btyoftd  ;  i«  pUeed  between  the  infnoilibulitm  juid  the  corpon  Alhiciuiti&,  point*  hj 
»•  (0  the  left  posterior  commmiicattng  artery  ;  5,  basiLu-  arteiy ;  6,  left  posterior 
^N»l  Mtcrj  ;  7,  placed  on  the  ponii  Varolii,  pomta  to  the  right  soperior  cepebcllar 
^;  tf  ■Bterior  oerebellar  arteiy  ;  between  7,  and  8,  uno  of  the  Lui^est  of  the 
K^«ii  hnaehaa  of  the  basilar  artery ;  9,  9,  nght  and  left  vertebial  vIcnM ;  la, 
^^  oerohdkr  artery ;  11,  anterior  spinal  artencau 
Vol  1.  c  ^ 
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luterEal  carotid  at  the  inner  cad  of  the  fissore  of  Syidoa^  tixu  i 
and  iuwardd  to  reach  the  fore  part  of  the  long-jtudinal  finiiie  I 
cerebral  hcmisphereB  ;  aed  as  it  enters  thia  figsnre  it  is  < 
the  vessel  of  the  opptisite  side  by  the  anterwr  commuHkaOf^  < 
email  transverse  branch  not  more  than  two  linee  in  teogth. 
anterior  cerebral  arteries,  Ijitig  close  together,  in  the  next  pboi] 
round  the  antorior  border  of  the  corpus  caUosnm,  g&in  iU  Wxr  fl 
and  break  up  into  their  teiininal  branches,  which  are  difllmotdi 
to  the  frontal  lube  of  tlie  hemisphere.    A  few  small  twig*  i 
anterior  perforated  spot,  and  others  supply  the  optic  nen^c. 

The  fniddk  cerebral  arienj  (iii)  passes  obliquely  ontwards  and  npn^] 
in  the  fissure  of  Sylvius  to  tlie  surface  of  the  i^limd  of  Etil,  whm  I 
divides  into  several  branches,  which  ramify  in  the  pia  ma£*f  iaioEof  | 
the  outer  surface  of  the  heraisphere*  Numerous  small  brandie*,  «sfif  ] 
ing  firom  the  artery  close  to  its  origin,  turn  op  wards  at  oaoe,  iiM«iu 
the  brain  at  the  anterior  perforated  spot. 

One  or  two  anterior  choroid  arteries,  which  sometimes  am  i 
from  tlie  internal  carotid,  pass  backwards  and  enter  the  fittoiv  1 
the  tcinporo-spheiioitlal  lobe  and  the  crus  cerebri,  to  reach  the  dcs 
oornu  of  the  lateral  ventricle,  in  which  they  are  distribnt*^  tr\  Hi  | 
choroid  plexus. 

Varieties. — Ib  rare  instances,  the  anterior  cerebml  ftrtmoi  i 
fiingle  trunk,  like  the  baailar  arteij  b^^limd,  and  this  again  dirMa  ialo  a  fi^i 
lof i  ortoiy.    Both  anterior  c&rebro!  arteries  have  alao  been  aaen  to  •^ffOf  ^au 
Intemal  carotid,  by  mt^anE^  of  a  common  tioink  which  bifozoatod  sa  ilialaiiiil 
longitudinal  fissnre.    The  anterior  communicating'  a^rterj  ia  i 

The  poabenor  communicating'  artery  is  sometimes  connected  witk  tte  1 
eerebral  artery  instead  of  the  trunk  of  the  internal  cajnotld«    TIm  ] 
bral  artery  of  one  side  frequently  ariflcs  by  mx  enlarged  postodar  i 
artefy  fmm  the  internal  carotid,  and  la  connected  only  by  •  ilea 
the  twsUar.    The  opposite  condition .  in  which  the  middle  oez«bal  artitf;  li  i 
from  the  posteriori  haa  been  recorded  by  Iljrtl. 

Circle  of  Willis.^A  remarkable  anastomosis  exiata  hdmn 
brauclies  of  the  vertebral  and  internal  carotid  arteries  within  thcc 
by  which  the  circiilatiou  is  equabsed  io  djflerent  parts  of  the  bni]i»l 
in-c^tilarity  wliich  nii|,'ht  ari&o  IVum  the  obliteratioD  of  one,  ore 
the  vessels,  may  spec^ilily  be  remedied  by  a  corregpondiDg  < 
others.    Thia  anastomosis,  known  as  thectrck  of  WtJlis,  is  J 
folluwin;^  nmnner.   The  anterior  oerebral  arteries  are  ooimectod  i 
as  already  mentioned*  by  the  anterior  commonicating  artery, 
and  lefl  internal  carotids,  the  trunks  from  w^hieh  the  antcfior^ 
arteries  arise,  are  nnited  by  the  ]x)stL'nor  communicatiDgarterioi  tottef 
terior  cerebral  arteries,  and  these  arieo  behind  from  a  stngla  tads- 
basilar  artery.   Wit  bin  or  opposite  to  the  area  of  this  vaacnlarcMiiPBlll 
fiillowin*^'  paits  of  the  encephalon,  viz.,  the  lamina  oineraa*  < 
missure,  infundibulnm  and  tnbcr  ciuereum,   oorpora  all] 
posterior  perforated  spot. 


Blstiiliut  ton  of  the  cerebral  art erlea. — The    mode    of 
artorifd  of  the  cerebrum  ha^  been  stndicd  by  Hctibner  and  Dimk 
these  authora,  the  three  oerebral  aiieziea — anterior,  middle,  mid  i 
oc%ui  to  two  Yeiy  distinct  lystemB  of  YWBek.    The  fini  af  Hicm, 
branches  given  off  by  the  arteries  whUo  witliin  or  iminodiately  i 
circle  of  Willis,  ii  destined  to  the  great  central  ganglia,  and  la  calM  tlli  i 
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JUfalion  to  mrves, — Tlie  /menmo-fjftxtne  nerve  is  in  frunt  of  and 
ilel  to  the  first  part  of  the  left  gnbclanan  artery,  but  in  contact  with 
only  at  its  lower  part.     The  phrenic  mrve  descends  over  the  artery 
the  inner  margin  of  the  scalenus  muscle,  immediately  outside  the 

Fig.  241. 
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ouatv  or  thkir  brajicues  axd  tueir  rklatioxs.    (li,  Qtuuit.)    \ 

Fbr  Hm  explatiatioii  of  the  references  In  the  upper  piiit  of  this  figuie^  see  p.  3€1* 
^fBDoving  eTtpUniitioa  relates  to  the  itibclATUUi  Artery  nud  its  bmtichea  :  S»  fiivt  porti 
^%  ttbd  iHkct  of  the  subclavian  artory  ;  ^'\  sabclavijui  vein,  shown  by  the  removal  of  a 
P^rtioo  ^  ite  ckvicle  ;  9,  is  plAceil  on  the  ecalenti^  aatieus,  in  the  nnglc  betwi?«n  the 
Ri}iet&cUl  cervical  and  snprtiscnpiilar  hratiehes  tA  the  thyroid  axis  ;  10,  outer  part  of  the 
''V'iKipiiUr  artery  ;  10^  snperficial  cenrical  arteir,  passing  into  the  deep  flurfaco  cvf  tho 
^RiSBi ;  10",  posterior  scapular  artery,  rising  from  the  third  jmrt  of  the  subcTarian  artery, 
^  fBvng  thnHigh  the  hr»chLal  plexus  of  nerves  and  under  the  levator  anguU  scapuhe  ; 
^  «Q  t^  iCftlenua  anticoji,  points  to  the  infenor  th/roid  artery,  near  the  pliMM  where  the 
^f°>ncUi^ oeixical  artery  is  given  off;  the  phrenic  nervo  Ues  on  the  miiacle  to  its  outer 
^* ;  I'l  the  suprasternal  twig  of  the  supr&icapular  nrtcrj. 
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thyroid  axis.    The  cardiac  nerves  of  the  left  side,  descending  ftomtki 
neck,  are  close  to  the  artery,  and  the  cord  of  the  sympaihetic  is  befaini  * 

The  secjond  part  of  the  subclavian  abteby,  the  short  portioQo» 
cealed  by  the  anterior  scalenus  muscle,  forms  the  highest  part  of  tb 
arch  described  by  the  vessel  across  the  root  of  the  neck.  Somewhat  tai 
deeply  placed  than  the  first  part,  it  is  covered  hj  the  stemo-mastoid  ui 
anterior  scalenus  muscles,  with  layers  of  cervical  fascia.  Behind  vi 
below,  it  lies  on  the  pleura. 

Relation  to  veins  and  nerves. — The  subclavian  vein  is  farther  fenraidi 
and  lower  than  the  artery,  and  is  separated  from  it  by  the  anterkr 
scalenus  muscle;  The  phrenic  nerve,  which  descends  obliquely  inwai 
over  that  muscle,  crosses  the  first  part  of  the  subdavian  artery  of  thekft 
side  close  to  the  muscle,  while  on  tne  right  side,  not  having  quite  reached 
the  margin  of  the  muscle  at  the  level  of  the  artery,  it  is  usually  sepantod 
by  the  muscle  fiom  the  second  part  of  the  artery. 

The  third  part  of  the  subclaviax  abtery  lies  for  its  greater  pKt 
in  a  small  triangular  space,  the  sides  of  which  are  formed  by  the  omo- 
hyoid muscle  and  clavicle,  and  the  base  by  the  anterior  scaloMM.  Tbe 
artery  is  nearer  to  the  surface  here  than  elsewhere,  bein^  covered  oplj 
by  the  platysma  and  layers  of  cervical  fascia,  but  towards  its  tennioatioi 
it  becomes  deeper,  sinking  under  the  clavicle  and  the  sabdavius  maide. 
It  rests  upon  tne  first  rib  ;  and  behind  it  is  the  scalenus  medins. 

Relation  to  veins. — The  suMavian  vein  is  still  anterior  to,  and  loi« 
than,  the  artery.  The  external  jugular  vein  crosses  in  front  of  the  artery, 
and  receives  on  the  outer  side  from  the  shoulder  the  two  veins  whidiae- 
company  the  suprascapular  and  transverse  cervical  arteries.  These  Teioi 
in  some  cases  form  a  sort  of  plexus  over  the  artery. 

Relation  to  nerves. — Above  the  vessel  are  placed  the  nerves  of  iM 
brachial  plexus,  the  lowest  tnmk,  formed  by  the  union  of  the  last  cervical 
and  the  first  dorsal  nerves,  being  behind  and  in  close  contact  with  it. 
The  small  mrve  to  the  subclai^ius  passes  down  over  the  artery,  and  the 
s]>ace  which  loilgis  the  artery  is  crossed  in  front  by  the  descending  siqffr- 
Jicial  branches  fi\»m  the  cervical  plexus  of  nerves. 

Branches. — Four  branches  arc  commonly  described  as  arising  from 
each  sulx^lavian  artery.  Of  these,  three,  namely,  the  vertebral,  tie  in- 
tomnl  mammary,  and  the  thyroid  axis,  nsually  spring  close  together  from 
the  fin>t  piirt  of  the  artery,  near  the  inner  side  of  the  anterior  stsaknuE 
muscle :  while  the  fourth  branch,  the  superior  intercostal,  is  generally 
found  also  internal  to  that  muscle  on  the  left  side,  but  arising  under 
cover  of  it,  from  the  second  part  of  the  artery,  on  the  right. 

The  vorti  bral  artery  springs  from  the  upper  and  back  part  of  the 
subclavian,  and  ascends  in  the  neck  to  reach  the  interior  of  the  skull; 
the  intonial  mammar}-  pnxx>cds  frctm  the  lower  side  of  the  vessel,  and 
descends  into  ilio  fore  ]^\rt  of  the  chest  and  abil«»men  ;  the  thyroid  axis 
arist^s  from  iho  front  t»l"  the  arterv,  and  dividc-s  into  three  branches,  one 
of  whiolu  the  intlrii-r  thyroid,  is  distributed  in  tbe  fore  part  of  the  neck, 
while  the  othor  two.  the  suprascapular  and  the  transverse  cervical,  J)MB 
outwanls  aiTON>  the  nock  to  the  shoulder  :  lastly,  the  superior  interooatal 
and  dtH>p  ivr\  ioal  ariso  by  a  comnu*n  stem  fri»m  the  back  part  of  the 
artory,  ,nnd  ptiss  into  tb.e  upper  jwut  of  the  thoracic  wall  and  the 
pc^torii  r  mnsc^k-s  of  the  nook.  The  deep  cervical  is  reckoned  by  sobk 
writers  as  a  fifth  branch  of  the  subclavian  artery,  but  it  usuaUy  nsea  in 
oommon  with  the  superior  intercostal  artery. 


SITBCLAVIAX    ARTERIES. 


881 


'  branch,  in  the  majority  of  instances,  arises  from  the  second 
of  the  ai*tei^\    Tins  is  generally  the  posterior  sciipukr 
ach  which  otherwise  is  derived  from  the  trans vei'se  ceiTical, 
I  divisions  of  the  thyroid  axis. 

Fig.  242. 


r 


>IUO|ir   OF   TMK    BRANCITKS   OF  TUK   RIGHT  STTBCrtAVTAH   ABTBUY   (modified 

from  Wycth),     (G.  D.  T.)     Natuml  siie. 

I  artery ;  it^  inferior  thyroid  artery,  giving  off  a,e^  the  aaccnding  cervical ; 

1  oeirical  artery  \  **,  Hiiprascapukr  Artery  ;  the  lafct  three  nriKin^'  together 
roid  *xia  ;  urn,  internal  maiimiary  artery  ;  g.i,  Buperior  mtercostAl  art«ry,  from 
m  iLr^  the  det'|j  cervioil ;  p.i,  posterior  8c*pulur  artery.  The  thi*'k  dotted 
wk  the  position  of  the  inn^^r  and  outer  borders  of  tlie  anterior  Bcaleauii  mosele. 

■I.*— The  variations  in  i>i''tgut  of  the  subc]avi.aa  arteries  have  been 
EjoDg  ^^4th  the  peculiarities  of  the  arch  of  the  aorta. 
yul  etmnict hmft, — The  heig^bt  to  which  these  vefl^eLs  reach  in  the  neok 
fco  some  variation.  Mo^fc  oommonlj  the  seGond  part  of  the  artery  Is 
im  b&lf  to  thi-ee-quartera  of  an  inch  above  the  clavicle  (the  Bhoulder 
rened  to  the  full  extent),  but  it  is  sometimes,  eapeoially  on  the  right 
id  as  high  ad  an  inch,  or  even  an  inch  and  a  ha]i  nixive  the  level  of  tho 
Dm  the  other  hand  it  may  be  entirely  under  cover  of  the  claviole.  The 
\  of  the  artery  i»  not  im frequently  concealed  by  tube  x>osterior  beUy  of 
yoid,  when  that  mu»e!e  has  an  attachment  to  the  clavicle  (p.  2J>2)  or  is 
*-n  to  the  bone  by  the  fascia.  More  rarely  the  artery  is  covei-ed  by  an 
wide  clavicular  attaohment  of  the  trapezius  (p.  lf>l).  Occa*noiially  the 
I  artery  perforates  the  anterior  scalenus  mui«cle,  anil  in  rarer  cases  it  has 
d  altogether  in  front  of  the  muscle,  and  close  to  the  subclavian  vein. 
tiA»  aL»o  been  seen  to  pass  with  the  artery  behind  the  scalenus  muscle ; 
r  tbz«e  caaes  are  recorded  in  which  the  positions  of  tlic  artery  and  vein 

EThe  places  of  origin  of  the  several  branches  of  the  subdaviao 
[eot  to  frequent  flight  variations,  and  it  occa^ ioually  happens  thali 


302 


SUBCLAVIAN   ARTERY, 


one  or  more  of  the  first  three  branches  are  moved  conadembly  inwud 
theirusiial  po«itioii.  or  outwmida  to  another  division  of  Uie  subclnviaiL 
times  two,  and  much  more  rarely  three;,  branches  arise  from  tho  third  |«il 
vesseL    A  smiaU  muscular  and  spinal  branch  is  frequently  plrcn 
«eoond  part  of  the  artery. 

BHAKCHSS    OF   THS    SUBOI^VIAH   ABTIIHT. 

1.  Vertebral  artery  (iii).^Tlic  veiiebnil  arteiy  ariseg  1 
luitl  bjM'k  ipiirt  uf  the  fiiihclavian,  on  the  right  side  generally  \ 
(luarki^  of  an  iut:h  from  its  eoninienc^ment,  on  the  left  Fidefr 
bend  formed  by  the  main  tnnik  m  it  torns  outwards  at  the  T\ni 
neek,  imd,  passini^  upwards  and  a  little  backwards  and  ontwardi, 
the  foramen  in  tlie  transxcrse  ]irocuRS  of  the  sixth  eervicd  vcrtch 
then  ascends  in  a  vertical  dircetioo  thronj::h  the  series  of  foramina 
transverse  processes,  as  far  as  the  npixr  }>order  of  the  aj^ig.  w 
inclines  ontwards  to  reach  the  correqxmdfng  forameu  of  the  alias 
passing  thnm^h  tliat  aperture  it  winds  backwards  and  inwards 
groove  on  tlie  neural  arch  of  the  atlas,  and,  piercing  the  dura 


Fig.  243. 
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tlio  deep  c«rvica]  artyr>%  arising  in  commoa  with  0',  the  sttperior  intereoital ;  T, 

artery,  omcrg'ing  from  beneath  the  f^mo-iDatituiJ. 
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the  Rknll  through  the  foramen  mognain.    Finally,  it  proceeds 
*i  and  forwards,  turning  round  from  the  side  to  the  front  of  the 
>  oblongata,  and  unites  with  the  vessel  of  the  opposite  side,  at  the 
•  border  of  the  pons  Varolii,  to  form  the  basilar  artery. 
^t  its  commencement,  the  vertebral  artery  hes  behind  the  internal 
as  well  as  its  own  companion  vein,  and  on  approaching  the 
it  passes  between  the  longus  colli  and  the  scalenus  anticus 
On  the  left  side,  the  thoracic  ducb  crosses  in  front  of  the 
'  from  ¥rithin  outwards. 

within  the  foramina  of  the  cervical  vertebrae,  the  artery  is 
apanied  by  a  plexus  of  the  sympathetic  nerve  and  by  the  verte- 
l  vein :  the  cervical  nerves  as  they  emerge  from  the  intervertebral 
pass  behind  it.    The  suboccipital  nerve  lies  beneath  it  in  the 
\  of  the  atlas,  and  at  that  point  the  artery  is  covered  by  the  superior 
e  muscle. 
Rfthin  the  skull  it  turns  round  the  side  of  the  medulla  oblongata, 
I  the  origin  of  the  hypoglossal  and  the  anterior  root  of  the  sub- 
1  nerves,  and  it  then  hes  between  the  anterior  surface  of  the 
\  oblongata  and  the  basilar  process  of  the  occipital  bone. 
Amiehes. — ^A.    In  the  neck. — (a)  Spinal  branches.    These  are  several 
loffsets  which  pass  through  the  intervertebral  foramina  into  the  spinal 
\  and  there  divide,  each  into  two  branches ;  one  of  these  passes  along 
I  roots  of  the  spinal  nerves,  supplying  the  spinal  cord  and  its  mem- 
,  and  anastomoses  with  the  other  spinal  arteries ;  the  other  branch 
fies  on  the  back  part  of  the  bodies  of  the  vertebras  in  the  same 
as  similar  branches  derived  from  the  intercostal  and  lumbar 
i  (see  p.  447). 

Muscular  branches  of  variable  size  are  distributed  to  the  deep- 

'  cervical  muscles,  and  anastomose  with  the  ascending  cervical, 

)  cervical  and  occipital  arteries. 

Within  the  cranium. — (a)  The  posterior  meningeal  artery ^  sometimes 

le,  is  a  small  branch  which  arises  opposite  the  foramen  magnum, 

Inmifies  beneath  the  dura  mater  in  the  lower  occipital  fossa,  and  in 

(falxcerebelli. 

})  The  posterior  spinal  artery  inclines  downwards  on  the  medulla 

^ta  to  reach  the  back  part  of  the  spinal  cord  ;  aided  by  reinforce- 

j  from  small  arteries  which  ascena  upon  the  nerves  through  the 

P,  iterertebral  foramina,  it  may  be  traced  as  a  minute  tortuous  vessel,  or 

ttUw  a  series  of  Uttle  inosculating  vessels,  lying  behind  the  roots  of 

tte  nerves,  as  far  as  the  lower  end  of  the  cord,  where  it  conrnmnicates 

^  the  lower  part  of  the  anterior  spinal  artery. 

(«)  The  anterior  spinal  artery,  somewhat  larger  than  the  preceding, 
gim  near  the  end  of  the  vertebral  artery,  and  descends  obliquely  on  the 
npiitof  the  medulla  oblongata.  Near  the  foramen  magnum,  it  unites 
•Wi  the  corresponding  vessel  of  the  opposite  side,  so  as  to  form  a  single 
frJf,  which  descends  along  the  middle  line  in  front  of  the  spinal  cord, 
jnung  the  upper  part  or  commencement  of  the  anterior  median  artery  of 
«cori  This  anterior  spinal  branch  of  the  vertebral  arterjr  supplies  only 
y  «pper  part  of  the  cord ;  the  remainder  being  provided  with  a  series 
*  «aall  arteries,  which  are  derived  in  the  neclc  from  the  vertebral 
J^  tBcending  cervical  arteries,  in  the  back  from  the  intercostals,  and 
Wow  this  from  the  lumbar,  ilio-lumbar,  and  lateral  sacral  arteries. 
Xheie  small  vessels  enter  the  spinal  canal  at  irregular  intervals  through 
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the  intervertebral  foramina,  and,  passing  along  the  anterior  rooliof  ftij 
nerves,  conunnnicate  with  each  other  along  the  middle  line  hjmemi' 
Bscending  and  descending  branches ;  so  tmt,  by  a  fluooesBion  of  tuiit 
moses,  a  slender  single  vessel  extends  from  the  one  end  to  theotfaertf 
the  cord.  This  vessel,  or  chain  of  inoscnlating  yeaselB,  snpp&i  tb 
pia  mater  and  the  substance  of  the  cord — some  branches  ent^ng  tb 
anterior  median  fissure.  At  the  lower  end  of  the  spinal  c(»id  it  endi « t 
slender  branch  continued  downwards  on  the  filnm  terminale. 

On  a  part  of  the  spinal  cord  near  the  lower  end,  and  in  fixmt  of  the  p» 
terior  roots  of  the  nerves,  may  be  f onnd  another  small  artery,  afao  droil 
from  the  branches  ascending  on  the  posterior  roots  of  the  nerves. 

(d)  The  (posterior)  inferior  cerebellar  artery  (vi),  the  largest  of  Ae 
branches,  arises  from  the  vertebral  near  the  pons,  and  som^imesftai 
the  basilar  artery  :  it  turns  backwards  and  outwards  over  tbt  leitilni 
body  and  near  the  lower  lateral  margin  of  the  fourth  yentridey  to  eakr 
the  fore  part  of  the  vallecula,  where  it  divides  into  two  branches.  Cte 
of  these  runs  backwards  in  the  sulcus  between  the  cerebdlar  hend^to 
and  the  inferior  vermiform  process,  its  offsets  being  distributed  miiiilljrto 
the  latter  structure,  and  anastomosing  with  those  of  the  opposite  arttrr; 
while  the  other  inclines  outwards  and  ramijQeson  the  nndersorfaoe  of  lae 
hemisphere  as  £ir  as  its  outer  border,  over  which  the  ultimate 
of  both  branches  anastomose  with  those  of  the  superior 
artery.  Before  dividing,  this  artery  gives  branches  to  the 
plexus  of  the  fourth  ventricle. 


Varieties. — Origin, — ^While  the  vertebral  artery  arises,  in  the  great : 
of  cases,  on  the  right  side  from  the  snbclayian  between  half  an  inch  and  an  I 
from  its  beginning,  and  on  the  left  side  from  the  same  trunk  as  it  bends  oab* 
wards,  its  range  of  origin  extends  over  the  whole  of  the  first  part  of  the  aobdima 
artery.  In  those  cases  in  which  the  right  subclavian  artery  is  given  off  inde- 
pendently from  the  posterior  part  of  the  arch  of  the  aorta,  the  ri^t  Terttel 
artery  sometimes  arises  from  the  common  carotid  of  the  same  side.  In  some  an 
instances  the  right  vertebral  artery  has  been  seen  arising  from  the  aorta,  between 
the  right  subclavian  and  carotid  (p.  358),  between  the  innominate  and  left 
carotid  (Meckel),  or  beyond  the  left  subclavian  artery  and  passing  to  ite  vsmI 
place  behind  the  oesophagus  (Hyrtl,  Struthers). 

The  left  vertebral  artery  is  not  unfrequently  derived  from  the  aorta,  in  wliidi 
case  it  generally  arises  between  the  left  carotid  and  subclavian  arteriei^  but 
sometimes  it  is  the  lost  of  the  branches  from  the  arch. 

Either  vertebral  artery  may  as  a  very  rare  occurrence  arise  by  two  roots,  both 
proceeding  from  the  subclavian  artery,  or  one  from  the  subclavian  and  one  fms 
the  aorta  or  from  the  inferior  thyroid  artery.  One  example  of  three  roots  to  s 
vertebral  artery  (right)  is  recorded  (R.  Quain,  pL  24,  fig.  2). 

Qmrse. — The  vertebral  artery  not  unfrequently  enters  the  foramen  of  the  fiftii 
or  fourth  cervical  vertebra  ;  more  rarely  the  third,  or  even  the  second.  On  the 
other  hand,  it  has  been  seen  to  enter  the  foramen  of  the  seventh  vertebea. 

Sizt'. — One  vertebral  arter}%  more  frequently  the  left,  is  sometimes  much  laiger 
than  the  other. 

Branches. — The  vertebral  artery  has  been  found,  though  very  rarely,  to  fife 
off  the  inferior  thvroid  or  superior  intercostal  artery.  The  inferior  oexriidlir 
artery  is  often  wanting  on  one  side. 

The  basilar  artery  (iii),  the  single  trunk  formed  by  the  junction  of 
the  right  and  left  vertebral  arteries,  extends  from  the  lower  to  the  UTOff 
border  of  the  pons  Varolii,  along^  the  median  groove  of  whidi  it  oei 
under  cover  of  the  arachnoid.    The  length  of  this  arteiy  is  th^OR 
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at  equal  to  the  depth  of  the  pons,  at  the  upper  border  of  which  it 
li  by  oiTiding  into  the  two  posterior  cerebral  arteries. 
3hiiKhe$, — l^ides  nomeroos  small  branches  to  the  substance  of  the 
m,  the  basilar  artery  gives  off  the  following  : — 
m)  The  transverse  arteries,  several  on  each  side,  pass  directly  outwards. 
)y  the  avdUary  artery ^  accompanies  the  nerve  of  the  same  name  into  the 
snud  anditory  meatus  and  supplies  the  labyrinth  of  the  ear. 
V)  The  anterior  {inferior)  cerebellar  arteries  (vi)  pass  backwards,  one 
aach  side,  to  the  anterior  part  of  the  under  surface  of  the  cerebeUum, 
Btomofiing  with  the  inferior  cerebellar  branches  of  the  vertebral 
aies. 

(0  The  superior  cerebellar  arteries  (v)  arise  so  close  to  the  bifurcation 
dhe  basilar,  that  this  artery  is  oft^  described  as  dividing  into  four 
Budlies.  Each  one  passes  outwards  immediately^  below  the  third  nerve, 
p  entering  the  groove  between  the  pons  Yaroui  and  the  cms  cerebri, 
»  backwards  round  the  latter,  close  to  the  fourth  nerve,  to  reach 
upper  sur&ce  of  the  cerebellum,  where  it  divides  into  branches.  Of 
IB  some  extend  outwards,  and  one  or  more  backwards  along  the 
erior  vermiform  process,  to  reach  the  circumference  of  the  cerebellum, 
are  they  anastomose  with  the  branches  of  the  inferior  cerebellar 
sy ;  while  others  run  inwards  to  supply  the  vermiform  process  and 
Talve  of  Vieussens,  and  in  part  the  velum  interpositum. 
The  posterior  cerebral  artery  (iv),  passes  outwards,  on  each  side, 
aDel  to  the  superior  cerebellar  artery,  and  separated  from  it  at  its 
^  by  the  third  nerve,  which  comes  forwards  between  the  two  vessels. 
«m8  backwards  round  the  cms  cerebri,  and  then  runs  outwards  and 
rwds  on  the  under  sur&ce  of  the  posterior  part  of  the  cerebrum, 
■ing  near  the  hinder  extremity  of  the  corpus  callosum.  Close  to  its 
rin  it  gives  off  several  small  branches  to  the  posterior  perforated  spot, 
L  as  it  turns  backwards  it  is  joined  by  the  posterior  communicating 
fry^  thus  taking  part  (as  described  at  p.  886)  in  the  formation  of  the 
de  of  Willis.  It  then  gives  off  one  or  tvfo  posterior  choroid  arteries 
the  velum  interpositum  and  choroid  plexuses,  and  its  terminal 
ndies  supply  the  occipital  lobe  and  the  lower  and  inner  parts  of  the 
ipOTO-sphenoidal  lobe  of  the  cerebrum  (see  p.  387). 

'MJatieg'-  The  basilar  artery  is  originally  formed  by  the  coalescence  of  two 
■zmte  vertebral  arteries,  and  traces  of  a  septum  are  sometimes  found  in  its 
wdoft  Cl^vy*  "  Besearches,"  &c.,  vol.  i,  p.  301).  The  occurrence  of  a  perf cra- 
ft of  the  Tcssel,  which  is  occasionaUy  seen,  may  be  likewise  attributed  to  the 
omplete  fusion  of  the  two  arteries. 

3ie  iM)6terior  cerebral  artery  is  occasionaUy  given  off  on  one  side  from  the 
emal  carotid,  by  an  enlargement  of  the  posterior  communicating  branch. 

i.  Tlijroid  axis  (ii).— The  thyroid  axis  springs  from  the  fore  part 
the  subclavian  artery,  close  to  the  inner  side  of  the  anterior  scalenus 
iBcle.  It  is  a  short  thick  trunk,  and  receives  the  name  of  "  axis," 
3aiise,  two  or  three  lines  from  its  origin,  it  divides  into  branches, 
lich  diverge  in  different  directions  :  these  are — the  inferior  or  asccnd- 
5  thyroid,  the  suprascapular,  and  a  third  branch,  which  is  either  the 
osverse  cervical,  or  one  of  the  branches  into  which  that  artery,  when 
isent,  divides,  viz.,  the  superficial  cervical 

Taxieties. — The  thyroid  axis  has  been  seen  arising  beyond  the  scalenus  aati- 
I  nmscle.    It  may  be  associated  at  its  origin  with  another  branch  ;  most  fr«- 
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qnenUj  with  the  internal  mammary  ;  rarely  with  the  wettehnl,  mp&ooi  Mm>  \ 
costal,  or  deep  cervical  artery.    In  some  cases  the  axis  is  atasent,  Um  f 
branches  arising  separately  from  the  sabclavian. 

A.  The  inferior  thyroid  artery  (iv)  (fig.  246,  p.  405),  pfi88ttdinrf|r  I 
upwards  in  front  of  the  vertebral  artery,  and  after  a  short  oonrae  bendiii*  | 
wards  and  downwards  behind  the  sheath  of  the  large  oervicalye8Kli,nl  I 
also  behind  the  sympathetic  nerve,  the  middle  cervical  gan^on  of  lUd^ 
when  present,  often  rests  upon  this  vessel.  The  artery  then  nuto  inottff  \ 
curve  in  the  opposite  direction,  and  is  distributed  to  the  lower  peifcoffli  i 
thyroid  body.  Its  branches  communicate  freely  with  those  of  thssnpent 
thyroid  artery,  and  with  the  corresponding  artery  of  the  other  side. 

Branches, — (a)  Muscular  branches  to  the  scalenus  anticos,  longu  eoK, 
inferior  constrictor  of  the  pharynx,  and  the  infrahyoid  muades. 

ijb)  The  ascending  cervical  biunch  (v)  arises  at  the  point  wbsac^  die  infemr 
thyroid  turns  inwards  behind  the  carotid  artery ;  it  proceeds  npradi^ 
close  to  the  phrenic  nerve,  in  the  groove  between  the  scalenus  anticaial 
rectus  anticus  major,  giving  miiscular  branches  to  both,  and  a  fewiUI 
pass  transversely  outwards  across  the  neck.  These  branches  OQmmnmali 
with  others  sent  outwards  from  the  vertebral  artery.  To  thennnalcHl 
the  ascending  cervical  artery  sends  two  or  three  spinal  touicra,  ibU 
enter  the  intervertebral  foramina  along  the  cervical  nerves,  andanitii 
supplying  the  bodies  of  the  vertebrae,  and  the  q^inal  owi  and  ii 
membranes. 

(c)  An  inferior  laryngeal  branch  of  irre^lar  size  ascends  with  Ae 
recurrent  nerve  to  the  back  of  the  larynx,  and  is  distributed  to  themnriBi 
and  mucous  membrane  in  that  situation. 

{d)  Tracheal  branches  ramify  over  the  trachea,  and  anastomose  bdoiff 
with  the  bronchial  arteries. 

(e)  One  or  more  esophageal  branches  descend  upon  the  oesophagus  into 
the  chest,  and  anastomose  with  the  cesophageal  branches  of  the  aorta. 

Varieties. — The  inferior  thyroid  artery  occasionally  arises  as  an  indflpendat 
branch  from  the  snbclavian  ;  rarely  from  the  common  carotid  or  the  TCrtetnL 
Instances  have  occurred — very  rarely,  however — of  the  presence  of  two  infcDor 
thyroid  arteries,  one  passingf  over  the  common  carotid  artery.  The  mferior  ^ 
roid  artery  varies  much  in  size,  and  occasionaUy  is  altogether  wanting.  Tbt 
several  thyroid  arteries  are  developed  in  inverse  proportion  to  one  another,  dim- 
nntion  or  absence  of  one  being  compensated  for  by  an  increased  size  of  the  otiMa» 
or  by  an  accessory  artery,  the  thyroidea  ima  (p.  360). 

The  a*cendi7Uf  cervical  artery  is  occasionally  derived  from  the  snbcIaTiaii  or 
from  one  of  the  other  branches  of  that  vessel,  as  from  the  transverse  cenricsl  ff 
the  suprascapnlar.  It  is  eomctimcs  much  larger  than  usual,  and  takes  the  pbtt 
of  the  occipital  artery.  A  branch  from  it  not  unfrequently  compensatee  for  tht 
smaU  size  of  the  deep  cervical  artery. 

B.  The  suprascapular  artery  (iv)  (transverse  scapular,  or  transTene 
humeral)  arises  from  the  thyroid  axis,  and  courses  from  within  outwardSr 
being  deeply  placed  at  the  root  of  the  neck.  At  first  it  descends  obl^o^ 
towards  the  clavicle,  resting  upon  the  scalenus  anticus,  and  covered  by  the 
Btemo-mastoid  muscle  ;  it  then  crosses  the  subclavian  artery,  and  nms 
transversely  outwards  behind  and  parallel  with  the  clavicle  to  the  xspga 
border  of  the  scapula,  where  it  is  joined  by  the  suprascapular  nerft. 
Here  the  nerve  passes  through  the  suprascapular  notch  and  beneath  the 
ligament  of  the  same  name,  but  the  artery  usually  crosses  over  that  band, 
and  inclining  downwards  enters  the  supraspinous  fossa.     It  gives  off 


hich  ramify  beneatli  the  siiprivspinntns  muscle^  and  jg  then 
1  down  behind  the  neck  of  the  scapula  into  the  infraspinontt 
^  it  terminates  by  anasLumusing  uith  the  ilor&al  and  jK>st^*riur 

cries. 
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bkpular  ;  i**^  tbomdc  branches  of  the  subscapnlfir  artery  ;  5,  pAsteKor  circam- 
emtsrgiti^  from  the  qu.vlrau<|uUir  Knacc,  and  Bendini,'  fimncbcs  upwards  to  the 
int.  forwank  round  ihf.  bumerus,  luvl  d'twrnmrd.^  intu  the  deltoid  mu^cte  ;  6, 
I  of  the  acromial  branches  of  the  au[»ni»cai)iilar  and  acromio-Uionioic  arteries. 
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Branche8.'-(d)  Muscular  branches  to  the  stemo-mastoid,  sabckvi^ 
and  other  neighbouring  muscles. 

(b)  A  suprasternal  twig  crosses  the  inner  end  of  the  clavicle  nik 
distributed  to  the  skin  at  the  upper  and  mesial  part  of  the  chest 

(c)  The  svpraacromial  brancn  passes  outwards  through  the 
ment  of  the  trapezius  to  reach  the  sur&ce  of  the  acromion,  on  nhtki 
ramifies,  anastomosing  with  offsets  from  the  acromio-thoradc  artoj. 

(d)  A  small  subscapular  branch,  given  off  as  the  arterv  passei  on 
the  notch,  anastomoses  with  the  posterior  scapular  and  snbsa^ 
arteries  in  the  subscapular  fossa  and  substance  of  the  subsoiain 
muscle. 

(e)  Branches  enter  the  dorsal  scapular  muscles,  the  bone  and  BhooUs- 
joint. 

Varieties.  —The  snprascapniar  artery  has  in  some  cases  been  observed  to  91^ 
independently  from  the  second  or  third  part  of  the  sabolavian,  or  to  im  ta 
that  vessel  by  a  commoD  tronk  with  the  transverse  oervical,  or  more  itnlj 
the  internal  mammary.    It  has  also  been  fonnd  to  proceed  from  tlie 
artery,  and  from  the  sabscapnlar  branch  of  that  vesseL    TMs  artciy  is  1 
very  small,  in  which  case  the  deficiency  is  generally  supplied  by  a  brandi  cf  ti  ' 
posterior  scapular. 

C.  The  transverse  cervical  artery,  the  third  branch  of  the  d^nil 
axis,  passes  outwards  a  short  distance  above  the  clavidey  and  theralii 
higher  than  the  supi^ascapular  artery.  It  crosses  over  the  scaleni  mnOhi 
and  the  brachial  plexus,  sometimes  passing  between  the  nerres  of  ttl 
latter,  and  is  crossed  by  the  omo-hyoid  muscle.  Beneath  the  XBpfi 
margin  of  the  trajx'zius,  and  near  the  outer  edge  of  the  levator  ai4pdl 
scapulae,  it  divides  into  two  branches,  the  superficial  cervical  and  the 
posterior  scapular. 

The  superficial  cervical  artery  (v),  ascends  beneath  the  trapezius,  anddii- 
tributes  branches  to  that  muscle,  the  levator  anguli  scapuls,  and 
splenius  muscles,  as  well  as  to  the  cervical  glands  and  the  integmneDt 
When  the  posterior  scapular  arises  separately  from  the  subclavian,  thi 
name  superficial  cervical  may  be  given  to  the  remaining  part  of  tiie 
transverse  cervical  artery. 

The  posterior  scapular  artery  (iv),  whether  arising  from  the  transrene 
cervical  artery  or  directly  from  the  subclavian,  passes  backwards  to  tix 
upper  angle  of  the  scapula,  under  cover  of  the  levator  anguli  scapnte, 
and  then,  changing  its  direction,  runs  downwards  beneath  the  rhomboid 
nuiscles,  as  far  as  the  inferior  angle  of  that  bone.  It  anastomoses  fre^ 
on  both  surfaces  of  the  scapula  with  the  divisions  of  the  snprascapahi 
and  subscapular  arteries  ;  and  supplies  branches  to  the  rhomboidi, 
serratus  magnus,  and  latissimus  dorsi  muscles,  communicating  at  the 
same  time  with  the  posterior  branches  of  some  of  the  intercostal  arteriOi 
Near  the  upper  angle  of  the  scapula  this  artery  gives  off  a  considenUe 
supraspinous  branch,  which  ramifies  on  the  surface  of  the  supraspinatm 
and  supplies  that  muscle  together  with  the  overlying  portion  of  the  tra- 
pezius and  skin. 

Varieties. — The  transverse  cervical  branch  of  the  thyroid  axis  not  imfte- 
quently  consists  solely  of  the  superficial  cervical  artery  ;  and  it  often  hjmwBi 
that  the  vessel  derived  from  the  thyroid  axis  is  very  small,  and  represents  only 
in  part  the  superficial  cervical  ai-tery,  a  largo  vessel  being  given  off  from  the 
second  or  third  part  of  the  subclavian  and  dividing  near  the  levator  aogvli 
•oapoljB  into  two  branches,  of  which  one  ascends  and  represents  the  larger  pix^ 
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of  th^  Btxpafiebd   oerrical  artery,  while  the  other  fortnd  the  poeterior 

i  oenical  vterj  if  eometimes  deriyed  directly  from  the  fiubclavian, 
I  or  eren  bejond  the  «ciletius  auticoa  muscle.     The  tFansreise  or  Fuper- 

l  oerrical  MmietiiDes  gires  off  the  afiocnding  oerrical  artery. 

i  the  nprrfieml  crrriral  is  separated  from  the  posterior  fcapalar,  it  some- 

I  sriaea  from  other  mnrcea  than  the  thyroid  axis,  as  from  the  fopraaeapiilar 

I  fabdaTiazi  axtery. 


Pig.  245. 


245.— DzsBcnov  of  thi  aktsrioe 

I0&4CIC      AMP     ASbOTOWAU     WALL,     TO 

fliMr  nra  ASASTovoeB  or  the  oitsrmai. 
maiDU.1T,  Twrwwoo&tAh,  avd  anoAaraio 
.mrnaxiB  (iligBtly  altered  from  TMo- 
•aw.).  (A.T.)     J 

TW  fore  pari  of  the  serratui  magaoi^ 
lijba  ixiffiial  and  iatenial  oLLiqiae,  and  the 
•bdeninia  muacka  haTt  been  re- 
;  I*  vpoii  the  nibdaTiiik  muscle, 
id  the  fint  part  of  the  AJtillanr  artery, 
giftai  riw  to  the  acromlo- thoracic  artery, 
vlich  if  cat  short  ;  %  npom  the  pectoralia 
mioar,  poialf  to  the  lover  part  oi  the  ax- 
ittu7  fttery  and  rein  ;  3,  long  thoraeic 
whaj ;  4,  on  the  cftrtiU;^  of  tbc  fint  rib, 
fhi  tpper  part  of  the  interna)  majuman 
vmj;  4\  the  lower  part  of  the  fame 
Wlkrjt  pting  its  abdooiiDal  branch  behind 
tbeiniifga  of  the  aereDtb  rib  ;  5,  in  the 
tsullk  iBtenortal  ipaee,  the  anastomoBif  of 
lb  tatonal  mammary  and  interooetal 
tf  perfotating  bnukehea  of  the 
mammaiy  artery  BeodiiKg  olbela 
ever  tlie  froal  of  the  ater&am  ;  7,  on  the 
baiaisnalif  maade  immediate]  j  abore  the 
istaail  ahdeminal  rttig,  points  to  the  tait 
pert  «i  lb«  external  iliac  artenr^  from  which 
Hiaanfiag;  B^  the  deep  epigaatricsrteiy, 
«i  i,  Iba  £ap  drcnmfles  Iliac  ;  10,  the 
MMlftniorii  ef  the  epigastric  with  the  ab- 
^BBifi)  branch  of  the  internal  mammary 
*'^ ;  11,  tpenoatic  cord  and  cremasteric 
^*Ht  ^  tbe  eptgaslrie  artery ;  12,  femonl 
^^ :  U,  femoral  vein  ;  14«  a  lymphatic 
iw  eUtag  tbe  cnual  ciqg. 


3  Intem&l  mmmsutxy  ar* 
***!  (iv).— The  int*;rnal  niammaiy 
*'*^,  nfinarkable  for  ita  length 
^  tbe  number  of  its  branches, 
■^^K*  from  the  lower  and  fore  part 
^the  gobclarifm,  opposite  the 
"fpttid  ixis.  It  mm  at  fmt  for- 
]^i9  and  downwards,  as  weD  aa 
■yitljr  inwards,  to  the  hinder 
1^*ice  of  tbe  cartilage  of  the  firat 
^f  lying  between  this  and  the  sac 
*ttipleani;  from  this  point  it 
**lDeadg  Tertically  behind  the 
^^M  cartilage^  about  half  an  incb  from  the  border  of  tbe  sternum^  aa 
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far  as  to  the  interval  bet\ycen  the  sixth  and  scYcnth  cartilafi;eB,TbeRl 
ends  by  dividing  into  two  bi-anchcs,  which  arc  known  as  die  moRd^ 
phrenic  and  snpcrior  epigastric  arteries.    The  internal  mammiiyatw 
IS  covered  at  its  origin  by  the  subclavian  vein  ;  and  as  it  passa  fomn 
it  arches  round  the  up|)er  end  of  the  innominate  vein,  and  is  zmi 
from  without  inwards  by  the  phrenic  nerve.    In  the  chest  it  bu  ik 
costal  cartilages  and  the  internal  intercostal  muscles  in  front,  and  ba A 
first  upon  the  pleura  ;  but  lower  dcjwn  it  is  separated  from  the  plcunlij 
the  triangularis  sterni  muscle.    This  artery  has  two  companion  twbi, 
which  are  united  into  a  single  trunk  at  the  upper  part  of  the  cheat. 

Branches. — {a)  The  superior  phrenic  artery  or  comes  nervi  phreri^i 
very  slender  but  long  branch,  arises  from  the  artery  at  the  upper  pntd 
the  thorax,  and  descends,  in  company  with  the  phrenic  nerve,  betita  ' 
the  pleura  and  pericardium,  to  the  diaphragm.  It  gives  small  offigetito 
the  pricardium,  and  its  terminal  branches  6ui>ply  the  fore  part  of  dtt 
diaplu-agin  and  anastomose  with  the  inferior  plirenic  (from  the  aorti] 
and  musculo-phi-enic  arteries. 

(h)  The  mediasi'mal  branches,  of  very  small  size,  ramify  in  the  koR 
connective  tissue  of  the  mediastinal  space,  and  supply  thc'thymua  bodj 
or  its  remains.  Pericardial  branches  are  given  off  to  the  pericaidiom; 
and  branches  named  shrnaJ  are  supplied  to  the  triangularis  sterni rnnid^ 
and  to  the  posterior  surface  of  the  stenium.  These  small  vessels  fin 
with  offsets  from  the  superior  phrenic,  bronchial,  and  intercostal  oitaiei 
a  fine  wide-meshed  network  beneath  the  pleura,  to  which  Turner  hii 
given  the  name  of  suhpJeuraJ  mediasiinaJ  plexus  (Brit,  and  For.  Uei 
Chir.  Rev.,  Jan.,  18fi5). 

(f)  The  anftrior  interrosial arteries,  two  in  each  of  the  upper  six  spioeS) 
arise  from  the  intenial  mammary,  either  separately,  or  by  a  trunk  common 
to  the  two,  which  soi^n  divides.  The  arteries  jviss  outwai"ds,  at  fiist 
iK'twoon  the  ]^liurii  and  the  internal  intercostal  muscles,  and  aherwanh 
between  the  two  layers  of  inurcostals  ;  thoy  lie,  one  near  the  upper  and 
one  near  the  lower  rib,  and  inosculate  with  the  cvrresjwnding  branches 
derived  from  the  aortic  int^rcostals.  These  branches  supply  the  intar- 
cusral  and  ptetoral  muscles,  and  give  some  ollkts  to  the  mamma  and 
integument. 

(j/^  The  t7':.Vr/V'r  or  jK./.T.?./  branches  pass  f.-rwards  through  the 
upper  six  intt  rcostal  sjxicts.  iind  turning  outwards  ramily  partly  in  the 
iHvioralis  major,  and  p;\rt!y  in  the  integument  on  the  front  of  the  chesi. 
Those  i^Iaivd  noarts:  to  the  niaiunuiry  dand  s::pply  that  orsran,  andin 
the iViualt  rlKvare ^.f  oyjiT-ararively  b.ri:..- size, esfvcially during lawctation. 
Svmio  small  otlsors  ra!nity  on  tlio  siorr.r.in. 

^c'i  The  N.:  V'.' -j'.r:  :";  rj-f^n/.  the  o;::er  of  :V.e  two  branches  into 
which  ti:o  i'/.:'.  r-.al  m:;iv.:v..;rj-  div:-.k-s.  inclines  downwanls  and  outwanfc 
Ivhind  tl;;  i\-v:ilairis  or"  rh.-  astorr.al  riV-s,  pcrfort'irins:  the  attachment  of 
the  diaj^l'.r.iirv.:  a:  rV.o  lijhrh  or  r.in:!:  car:ifage,  ar.d  becoming  gnuinallT 
n\l;:ev\l  :r.  >-.:o  as  i:  r:.i.::-.s  :::v  tt'jth  or  ekvtnth  intoroj-stal  space.  It 
givis  iT.ir.^'ixs  b;iokw;irv:>  ir.:o  the  d:a|hrainn  :  others,  which  j>ass  out- 
war\is  to  f  r.v.  :ho  ;-r.:tTi.r  i:::-:ro:s:;i's  .:i  the  lowor  spncts,  diid  aredis- 
|\\k\l  prcvi's.'y  ":■<■:  ::*.;sr  ^-].':h  arc-  il-jrivt-i  higher  up  fn;-m  the  main 
trunk  :  ar.d  s  r/.:  v.V.i.h  i'..?.  .::i  ::::o  :hv  aldv'^iiind  :!:::s<.!-.^. 

{ / ^  Y'.w  .::  .*■.:*  \  r.-. v. : h .  or  ^'  i *  • .".  r  ty ir^^  V:--  tirt' .-*/.  descends 
lv:wcv'.i  ::'.o  s::rv...'.  »:r..:  o.s^il  ivrri.ris  ..f  the  di;i:hr?i;j:n  in:.>  tht  wall 
of  the  al\Io:::::\  v.h.rv  ::  .us  a:  dr^:  bvhind  iL-i  revrrus,  Utwcen  the 
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d  its  sheath ;  afterwards,  entering  the  mnscle,  the  artery 
in  its  snbstance,  and  anastomoses  with  the  epigastric  artery 
eternal  iliac.  It  supplies  branches  to  the  broad  muscles  of  the 
te  skin,  and  to  the  diaphragm  ;  one  offset  runs  forwards  upon 
of  the  ensiform  process,  and  anastomoses  with  that  of  the 
de ;  and  small  twigs  pass  backwards  into  the  falciform  Uga- 
e  liver  and  form  communications  with  the  hepatic  artery. 

I.— The  internal  mammary  artery  is  sometimes  fonnd  connected  at  its 
the  thyroid  axis,  or  with  one  or  both  of  the  scapular  arteries — these 
bed  from  the  thyroid.  It  occasionally  springs  from  the  second  or 
t  the  sabchtvian  artery,  the  latter  being*  the  more  frequent  position 
In  yery  rare  instances  it  has  been  found  arising  from  the  axillary, 
Ate,  or  the  aorta.  The  trunk  of  the  artery  has  been  seen  to  cross  the 
fifth  (Hyrtl)  or  sixth  (G.  D.  T.)  costal  cartilage. 
al  branch,  of  considerable  size,  occasionally  comes  off  from  the  upper 
artery,  and  passes  downwards  and  outwiurds,  crossing  several. of  the 
r  inner  surface,  about  mid- way  between  the  spine  and  sternum.  The 
mmary  artery  may  likewise  furnish  a  bronchial  branch. 

odor  intercostal  artery  (iv). — ^This  artery  arises  from  the 
of  the  subclavian,  generdly  behind  the  anterior  scalenus  on 
side,  and  immediately  internal  to  that  muscle  on  the  left. 
I  course  backwards  and  at  first  sHghtly  upwards,  it  speedily 
he  deep  cerdcal  branch,  and  then  bends  downwards  in  front 
:  of  the  first  nb,  to  be  distributed  in  the  first  and  second  inter- 
08.  On  the  neck  of  the  first  rib,  the  artery  is  situated  between 
oracic  ganglion  of  the  imnpathetio  internally  and  the  anterior 
vision  of  the  first  dorsal  nerve  externally, 
iches  to  the  first  and  second  intercostal  spaces  are  distributed 
I  way  as  the  intercostal  arteries  derived  from  the  aorta  (p.  431 ), 
i  the  second  space  is  frequently  joined  by  an  offset  from  the 
intercostal. 

. — The  superior  intercostal  artery  has  been  found,  in  a  few  instances, 
nom  the  vertebral  artery  or  from  the  thyroid  axis.  It  has  also  been 
ieeoend  between  the  necks  of  one  or  two  ribs  and  the  transverse  pro- 
t  corresponding  dorsal  vertcbne  ;  and  in  one  case,  after  arising  ^m 
.  artery,  it  passed  in  addition  through  the  foramen  in  the  transverse  pro- 
«t  cervical  vertebra  (B.  Quain,  pL  22,  fig.  5).  This  artery  is  sometimes, 
rarely,  wanting.  On  the  other  hand  it  may  be  larger  than  usual, 
hree  or  even  four  spaces.  It  has  been  seen  to  furnish  a  lateral  branch 
m  the  inner  surface  of  the  ribs,  similar  to  that  occasionally  derived 
emal  mammary  artery  (Blondin,  **  Anat.  d.  B%ions,"  2nd  Ed.,  250). 

p  cervical  artery  (fig.  243,  6),  often  described  as  a  separate 
the  subclavian,  arises  in  most  cases  from  the  superior  inter- 
jsembling  the  posterior  branch  of  an  aortic  intercostal  artery, 
ckwards  in  the  interval  between  the  transverse  process  of  the 
1  vertebra  and  the  first  rib,  to  reach  the  posterior  aspect  of 
?here  it  ascends  under  cover  of  the  complexus  muscle,  and 
n  the  semispinalis  colli,  to  the  level  of  the  axis.  Its  branches 
surrounding  muscles,  and  anastomose  with  ofisets  of  the 
lie  cervical  branch  of  the  occipital,  and  the  ascending  cervical 

—The  deep  cervical  artery  sometimes  arises  separately  from  the  sub- 
re  rarely  from  the  posterior  scapular.  It  occasionally  passes  back 
I  sixth  and  seventh  cervical  vertebrse,  and  sometimes  between  the 

D  n 
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first  and  second  dorsal,  or  even  below  the  socond.    It  has  been  mm  li  ] 
btit^vecn  the  first  rib  and  the  transverse  process  of  the  first  dorsftl  Tertefan 
iirtery  is  not  nnfrcqnentlj  supplemented  by  a  branch  of  the  ascending  < 
artery,  tuming"  backwards  between  two  of  the  cervical  transverse  prooe— ;gl 
by  an  enlarged  dorsal  branch  from  the  superior  intercostal  artery  in  fbUi] 
space  ;  or  in  rare  instances  by  an  ofi^t  from  the  posterior  scapular  or  J 
thyroid  artery. 

SUBQICAIi  ANATOMY   OF   THX    BUBOIiAVIAN  ABTBBIB& 

The  depth  of  the  subclavian  artery,  its  intimate  and  nnmerons 
with  important  parts,  and  the  large  size  of  its  branches,  render  opentioi  • 
this  vessel  peculiarly  difficult. 

The  third  diihlon  of  the  artery,  situated  beyond  the  anterior  BCtleuoi norii^ 
is  the  part  which  is  most  favourably  circumstanced  for  the  appUcatkn  d\ 
ligature,  inasmuch  as  the  vessel  is  here  nearest  to  the  snzfkoe,  and  tiie  mk 
selected  is  remote  from  the  origin  of  the  largo  branches.  The  artezy  it  £fiiwHy 
easy  of  access  above  the  clavicle  while  the  parts  are  in  their  natoral  poiitioi,U 
when  they  are  displaced  by  an  aneurism  in  the  axilla,  the  claTicle  m^  bi  • 
much  ele^-ated  by  the  tumour  as  to  be  placed  in  front  of  the  Tesael,  or  Mi 
above  it;  and  such  a  condition  may  rc;uire  special  modificationi  cf  ftl 
operation. 

In  the  operation  of  passing  a  ligature  round  the  third  part  of  the  saldtfli 
artery,  an  incision  is  made  a  little  above  and  parallel  to  the  middle  thixd  cf  ftl 
clavicle,  and  in  doing  this,  if  the  integument  be  drawn  downwaxdi  onr  ftl 
clavicle,  the  parts  covering  the  bone  may  be  divided  with  freodojn. 

Along  with  the  integument,  the  platysma  and  some  descending 
nerves  are  divided  in  this  incision,  but  no  vessel  is  endangered,  ezoqpt  in 
rare  instances  in  which  the  cephalic  vein  or  the  external  jugular  cioans  onr  At 
daviclc.  It  will,  in  some  cases,  be  an  advantage  to  add  a  short  vertical  indriMi 
diroctod  downwards  to  the  middle  of  the  horizontal  one.  Should  the  diTieilM 
attachment  of  tlic  stci-no-mastoid  or  trapezius  muscle  be  broader  than  nnud,  0 
that  the  inten^al  between  the  two  is  insufficient  for  the  farther  atqit  of  fti 
oiwration,  a  poi-tiou  of  one,  or  even  of  both  muscles,  must  be  divided. 

The  external  jiv^-ular  vein,  joined  by  the  veins  from  the  shoulder,  is  modDj 
over  the  artery,  and  it  must  be  held  aside,  or  it  may  be  necessary  to  dififc 
it.  If  divided,  the  lower  end  of  the  vessel  requires  the  application  of  a  ligsto* 
as  well  as  the  upper  one,  in  consequence  of  the  reflux  of  blood  from  the  n^ 
clavian  vein,  and  the  danger  of  air  being  drawn  into  the  circulation.  Th^m^ 
hyoid  mu.^cle  will  also  be  drawn  upwards  if  necessary.  The  artery  is  nw 
covered  only  by  the  areolar  tissue  of  the  supraclavicular  fossa,  and  a  layer  cf 
the  deep  cervical  fascia  (upper  part  of  the  axillary  sheath),  and  in  maUn;  tk 
deeper  dissection  to  roach  the  vcss?cl,  it  wiU  be  best  to  divide  these  Btmctan 
cautiously  with  a  director  or  some  blunt  instrument,  in  order  to  avoid  wonndiif 
the  veins  which  pass  inwards  above  the  clavicle.  At  this  stage  of  t^e  (^wntifli 
the  anterior  scalenus  muscle  should  be  sought  for,  as  it  forms  the  bcstgnidet* 
the  art.ry.  This  will  be  found  descending  nearly  vertically  behind  the  dftTi* 
fiilar  head  of  the  stomo-mastoid.  and  if  the  finger  be  carried  down  along  th* 
outer  l)()i(ler  of  the  muscle,  it  will  pass  over  the  front  of  the  artery,  and  rewk 
tJu)  nunc,  or  less  prominent  scalene  tubercle  on  the  upjxjr  surface  of  the  first  rih 
whieli  in  cases  of  dilficnlty  is  of  service  as  a  farther  guide  to  the  veaseL  Hw 
pjii-t  of  tlio  aiix'ry  to  which  the  ligature  is  to  be  applied,  is  placed  above,  and  at 
the  nanuj  tini»>  sfjincwliat  to  the  outer  side  of  and  behind  the  taberde.  The 
nerves  of  tlie  Ijraehinl  i^lexus  arc  here  very  dose  to  the  artery,  and  great  carci* 
ucccH.'-ary  in  separating  the  lowest  trunk  from  the  vessel.  The  artery  is  to  be 
di>tin.iruislied  b}'  its  bccominGT  flattened  lx»neath  the  finger,  while  the  nem* 
liav«^  a  roun'led  cord-like  fovl.  and  (in  the  living  subject)  by  its  pnlsitJ)!. 
nlthou-.:-!!  it.  is  to  ln)  obFcrvnI  that  this  movement  is  frequently  transmitted  ta 
tlm  adjaeenfr  nervous  trunk  owing  to  the  close  connection  of  the  two  stmctowa 
Tlio  netMllc  hIiouUI  be  passed  from  l^ehind  forwards  (C.  Heath)  in  onler  to  aroiJ 
thu  ucrvcH,  us  the  vein  i^  placed  at  some  little  distance  below  aoid  in  f rtmt  of  thif 
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I  «f  Um  azteiy,  and  ordinarily  does  not  oome  into  view  daring  the  operation 
*  Mr?e  to  the  labolaYiQS  may  be  ezpoaed  on  the  front  of  the  artery,  and  if 
'^  Id  be  oazefnlly  preaerred,  ainoe  it  not  nnf reqnently  famishes  an  aooessory 
^  iDfthe  phroiio  nerve.  The  latter  nerve  itself  has  also  been  seen  crossing  the 
1  part  of  the  artery. 

"i  reference  to  the  choice  of  the  exact  place  at  which  the  ligature  is  to  be 

1  round  this  part  of  the  artery,  it  should  always  be  borne  in  mind  that  in  the 

r  of  cases  a  considerable  branch  is  given  off  from  the  main  trunk  in  the 

neighbourhood  of  the  outer  border  of  the  scalenus  muscle.    This 

I  it  most  frequently  the  posterior  scapular ;  but  in  rarer  cases  it  may  be  the 

1  cervical  or  suprascapular,  or  even  the  internal  mammary. 

I  uenrnd  division  of  the  subclavian  artery  is  the  part  which  rises  highest  in 

1e,  and  on  this  account  it  may  be  advantageously  selected  for  the  applica- 

i  of  a  ligature  when  the  vessel  is  difficult  of  access  beyond  the  muscle.    The 

T  objections  to  operating  on  this  part  of  the  artery  arise  from  the  contiguity 

i  luge  biandhes,  and  its  dose  connection  with  the  pleura.    The  steps  of  the 

I  are  similar  to  those  described  above,  but  the  primary  incision  is  made 

rhat  fiurther  inwards,  and  it  will  be  necessary  to  divide  the  clavicular  head 

I  akeno-mastoid  and  the  scalenus  anticus  muscles.    In  doing  this,  care  must 

aen  not  to  injure  the  anterior  jugular  vein  and  the  phrenic  nerve,  and  it  is 

advisable  not  to  cany  the  incision  through  the  whole  breadth  of  the 

ina,  bat  to  leave  the  inner  portion  of  the  muscle  undivided,  in  order  to  avoid 

r  the  internal  jugular  vein  or  the  branches  of  the  thyroid  axis. 

I  may  arise  from  the  occurrence  of  an  unusual  position  of  the  artery, 
iMn  it  pawes  through  the  substance  of  the  anterior  scalenus,  or  when  it  is  in 
i  of  that  muscle ;  but  such  cases  are  of  very  rare  occurrence. 
» Jirtt  part  of  the  subclavian  artery  on  the  left  side  may  be  said  to  be 
~  ~ » for  the  application  of  a  ligature,  in  consequence  of  its  depth  and  its 
I  eooneotion  with  the  lung  and  other  important  structures,  such  as  the  internal 
1  innominate  veins,  and  the  thoracic  duct. 
the  right  side,  though  deeply  placed  and  closely  connected  with  important 
the  first  division  of  the  subclavian  artery  may  be  tied  in  the  interval 
the  common  carotid  artery  and  the  internal  jugular  vein  without 
BHBe  dilBcalty.    But  inasmuch  as  the  distance  between  the  bifurcation  of 
fanominate  on  the  one  hand,  and  the  origin  of  the  vertebral  artery  on  the 
ttf  seldom  measures  more  than  an  inch,  and  is  often  much  less,  the  success 
Ihe  operation  is  exceedingly  doubtf  uL 
b  order  to  place  a  ligature  on  the  portion  of  the  right  subclavian  artery  here 
1  to,  it  is  necessary  to  divide  the  three  muscles  which  cover  it,  together 
i  the  layers  of  fascia  between  and  beneath  them.    In  doing  this  the  anterior 
r  vein  most  be  avoided,  and  the  suprasternal  branch  of  the  snprascapular 
MJgij  wFll  probably  require  to  be  secured.    In  the  farther  steps  of  the  operation, 
I  osaet  relations  of  the  artery  to  the  internal  jugular  vein,  the  pneumo-gastrio 
m,  and  the  pleura,  are  to  be  well  kept  in  view. 

It  Is  to  be  remembered  also  that  the  first  part  of  the  right  subclavian  artery  is 
"_r  more  deeply  placed  than  usual ;  as  in  those  cases  in  which  it  q>ring8 
I  the  back  part  of  tiie  aortic  aroh,  or,  more  frequently,  when  it  merely  sepa- 
I  fvoin  the  innominate  behind  the  carotid. 

10  oiicnlation  in  the  subclavian  artery  may  be  arreHtod  by  pressure  directed 
and  downwards  in  the  supraclavicular  fossa,  so  as  to  compress  the 
I  part  of  the  vessel  against  the  subjacent  first  rib. 
OdUieral  eireulatidm. — ^After  ligature  of  the  third  part  of  the  subclavian 
•rtoi7,  hlood  is  supplied  to  the  upper  limb  through  the  anastomoses  upon  the 
between  the  suprascapular,  posterior  scapular  and  subscapular  arteries, 
formed  by  branches  of  the  internal  mammary  and  intercostal 
\  with  the  thotaoio  branches  of  the  axillary  artery.  After  ligature  of  the 
int  port  of  the  artery,  blood  is  conveyed  to  the  distal  portion  of  the  trunk 
mabdj  by  the  vertebral  artery,  to  a  lees  extent  by  the  inferior  thyroid,  internal 
■aoimaiy  and  saperior  intercostal  arteries :  the  axillary  artery  receives  blood 
olao  thmgh  the  anastomoses  formed  by  its  thoracic  branches,  and  the  fore  part 
of  the  thoncio  wall  is  sopplied  by  the  intercostal  and  epigastric  arteries. 

D  11  *l 
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AZILLABT    ABTEBT  (I). 

The  axillary  artery  is  thafc  part  of  the  arteiy  of  the  upper  limb 
extends  from  the  oater  border  of  the  first  rib  to  the  lower  margin  of  tk 
teres  major  muscle.  lu  this  course  it  passes  through  the  axilla,  lyins  totti 
inner  side  of  the  shoulder-joint  and  upper  part  of  the  humenis,anditi& 
rection  varies  with  the  position  of  the  limb,  being  curved  downwaidi,* 
upwards,  or  being  straight,  according  as  the  arm  hangs  by  tiie  side,  or  i 
elevated  to  a  greater  or  less  degree.  With  the  arm  raised  to  the  lerdof 
the  shoulder,  a  line  drawn  from  the  most  prominent  part  of  the  dvniit 
to  the  inner  side  of  the  eminence  formed  by  the  biceps  and  conoo* 
brachialis  muscles  will  indicate  the  position  of  the  vessel. 

The  axillaiy  artery  is  crossed  in  front  by  the  pectoralis  minor  miude, 
and  is  thus  conveniently  divided  into  three  parts  :  the  first  part  lying 
above  the  pctoralis  minor,  the  second  part  being  behind  that  mnaik, 
and  the  thurd  part  beyond  it. 

In  the  first  pari  of  its  course  the  artery  is  deeply  placed,  being  covered 
by  the  pectondis  major,  by  a  quantity  of  areolar  and  fatty  tissue,  and  h 
a  prolongation  of  the  costo-coracoid  membrane,  as  well  as  by  the  lovei 
p{urt  of  the  subclavius  muscle  when  the  shoulder  is  depressed.  This  pot 
of  the  artery  is  also  invested  by  the  axillary  sheath,  a  membianou 
structure  continued  downwards  from  the  deep  cervical  &8cia  (p.  289)^ 
and  surrounding  both  the  trunks  of  the  vessels  and  the  brachial  idemi 
of  nerves.  It  rests  upon  the  first  intercostal  space  and  the  first  oigito- 
tion  of  the  serratus  magnus.  The  axillary  vein  lies  to  the  inner  side  ud 
somewhat  in  front  of  the  artery,  and  the  cephalic  and  acromio-ihoraeic  tvMt 
cross  it  to  reach  the  main  tnmk.  The  nerves  of  the  brachial  plexus  m 
to  the  outer  side,  and  the  posterior  thoracic  nerve  passes  down  behind  iL 

In  the  second  part  of  its  course  the  artery  is  covered  in  front  by  the 
pectoralis  major  and  minor  muscles  :  the  vein  is  on  its  inner  side,  and 
the  three  cords  of  the  brachial  plexus  are  placed  one  on  the  outer  Bide, 
the  second  behind,  and  the  third  on  the  inner  side,  the  last  intervening 
between  the  artery  and  vein. 

The  third  part  of  the  axillary  artery  is  covered  anteriorlv  for  the  upw 
half  of  its  extent  by  the  pectoralis  major  muscle  ;  in  its  lower  half  iiii 
superficial,  being  placed  immediately  beneath  the  deep  fascia  of  the  aaif 
and  here  the  flow  of  blood  in  the  vessel  may  be  readily  controlled  by  in- 
sure directed  from  within  outwards  against  the  humerus.  It  rati  xsfM 
the  subscapularis  muscle  and  the  tendons  of  the  latissimus  dorsiaDdtaNi 
major  ;  and  on  its  outer  side  is  the  coraco-brachialis  muscle. 

The  axillary  vein  is  still  on  its  thoracic  side,  and  the  lower  poctioBcf 
the  artery  is  accompanied  also  by  one  or  both  of  the  brachial  vem  " "" 
The  nen'es  resulting  from  the  division  of  the  brachial  plexus  aie 
around  the  artery,  as  follows,  viz.,  behind  are  the  drcumfiex  and  \ 
spiral ;  to  its  inner  side  the  ulnar  (between  the  artery  and  vein),  ttd 
the  small  i?iternal  cutaneous  (internal  to  the  vein)  ;  to  its  outer  ride  the 

Fig.  246. — ^Tns  carotid,  subclavian,  and  axillabt  artsrixs  (frcMB  Tiedemtmi).    i 

The  great  pectoral,  the  stemo-mastoid,  and  the  stemo-hyoid  and  Btemo-thjroid  mudes 
have  been  removed ;  the  front  part  of  the  deltoid  has  been  divided  near  the  danck 
Subclavian  artery  and  iU  hrancha. — 1,  first  part  of  the  subclavian  arteiy  giving  rise  to 
the  thyroid  axis  and  internal  mammary,  and  also  to  + ,  the  vertebral  artery ;  2;  tkird 
part  of  the  subclavian  artery  ;  3,  first  part  of  the  axillary  artery ;  4,  third  pvt  of  tke 
axUlaiy  artery ;  5,  comiuonoement  of  the  brachial  artery ;  tf,  siiperfioial  cerriGil  vUsfy 
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s'-  TL^  suliscapnlar  artery  'iv  .  :ho  !ir::t'St  branch  of  the  axillaiy 
i\:::r7,  r.r:=:=  r.r.r  tho  loT^^r  t-.rder  of  tL^-  subscapnlaris  muscle,  along 
v»-:;:^:i  ::  r  ::•:.:  Is  do'.vnwards  and  backwards,  towards  the  inferior  angle 
ci  tl:e  S'.iij-ul.u  accompani'jd  bv  the  long  snbscapnlar  nerve.    It  soon 
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oraMv  diniiiiisiied  in  size,  owing  to  its  giving  off  a  large 
,  iirA'h  to  r-::  J.r-i:ni  '.-f  tho  scapula,  and  it  terminates  in  branches  to  the 
>i:l\scaru!:ir:s.  <:..vniti:>  niacniuf?,  torts  major  and  latissimns  dorBi  muscle*. 
l:.<  t-niil  rauufkacior.s  anastomose  with  the  long  thoracic,  the  interocfital, 
.:'.hl  die  ivsrorior  sciij'iilar  art*  ri*;.?. 

'Iho  i\'i\<dl  branch  loaves  the  subscapular  artery  abont  an  inch  frcjm 
•Ls  ovti:in,  and  is  conunnnly  larger  than  the  continuation  of  the  vesecl. 
Piiwtovl  backwanls  throuirh  the  triangular  interval  bounded  above  by 
\\k  siubscapularis,  below  by  the  teres  major,  and  extenially  by  the  lonf: 
'•c»ul  of  tho  irioops  musf'Ic.  and  turning  closely  round  the  border  of 
.ho  j^iMpula,  which  is  frequently  grooved  to  receive  it,  it  passes  between 
l\ »        -  luiuor  and  the  bone  and  ramifies  in  the  infraspinons  fcaa, 
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it  anastoiDc>ses  with   the  Bui^rascapular  and  posterior  Ecapular 

>  dorsal  scapular  aiiery  gives  ofi;  as  it  payees  through  the  triiirignlar 

one  or  two  deiider  ventral  branches,  which  ramify  in  Llir  gub- 

lar  fossa  beneath  tlie  subscapnlans  muscle,  and  anastomose  with 

Tgs  from  the  suprascapular  and  posterior  sc^apnlar  arteries  ;  and  a  con- 

'[)le  descmditiff  branch  which  rime  in  the  groove  between  the  origins 
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*L    fu&VAcs    or 
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\{irom  B^  Quain).    | 

,  tcodoo  of   the  long 
of    the    biceps; 
Ugftmenl  of 
r- joint ;  <!, 
ol  t£a  bliasi- 
dozvi ;    (,    terisa 
A,    mxillArjr, 
A',    bradkud    w-  _ 

;    1,   Eupmscapa-  I  f    ^ft^"^    ^'^^^^^^       ^^^lA  •i'^ 

gtving  off, 
oTcr  the 
into  the  sa* 

i«m    1', 

bmncht 

dsthroujg^h 

and  ramifies 

subscapular 

■>  S|  2,  posterior  scapukr  artery  ;  2*,  2\  its  ventml  brancheii ;  3,  3,  ittcin  of  tho  siib- 

r  artery  *t  its  origin  from  the  axiUary,  ccm tinned  into  tbc  dorsal  acapiibir  artery, 

iis  turning  to  the  back  of  the  ftcapula,  and  gives  off,  Z\  its  Yentral  branchj  pro- 

to  anaitotnooe  with  the  Tentr&t  brnjichra  of  tbe  smprascapnlar  and  posterior 

I ;  4,  thoFACio  bmoch  of  the  Bubacapular  artery  ;  5,  anterior  circumflex 

0,  posterior  cizxjiuiiflex,  in  this  case  rising  abore  the  EubscapuUr,  and  pojssing  back 

i  the  qiuidrilaterftl  interrouKcukr  apace. 

teres  minor  and  major,  snppljring  Ixith  muBcles,  to  the  lower  angle 

scapnla.     Small  oUsets  are  ako  furnished  to  the  long  head  of  UIQ 

jeeps  and  the  hinder  part  of  the  deltoid  muscle* 
6^  The  posterior  cirGtunlex  artery,  a  considerable  TCBsel  bnt 
nailer  than  the  subscapular,  iramerliately  k'Inw  which  it  arises,  is 
irected  backwards  in  company  with  the  circumflex  nerve,  passing 
iroDgh  tho  quatkilateral  space  between  the  teres  muscles,  the  humenis, 
Sie  long  head  of  the  triceps,  and  therefore  sepanited  by  the  last 
torn  the  dorsal  scapular  artery.  It  wintlfi  round  the  huraciiis,  and  ter- 
usates  by  i-amifying  in  the  deltoid  muscle,  ^ving  branches  also  to  the 
loolder-joint,  to  tbe  long  and  outer  heads  of  the  triceps,  and  to  the  skin, 
id  aaastomoBing  with  the  anterior  circumflex  and  acromio-thoracic 
rteries,  as  well  as  with  the  superior  profunda  bmnch  of  the  bi-achial. 
y.  Tbe  anterior  circninfies  artery,  much  smaller  than  the  po^^terior, 
nearly  opposite  that  from  the  outer  side  of  the  axillary  artery. 
outwards,  beneath  the  inner  head  of  the  biceps  and  the  coraco- 
musclea,  and  resting  on  the  fore  part  of  tbe  homcriis,  until  it 
hes  the  bicipital  groove.  There  it  dividas  into  two  branches,  one  of 
ich  aacendfl  in  the  groove  with  the  long  head  of  the  biceps  to  the 
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head  of  the  bone  and  the  capsnle  of  the  joint ;  the  othear  continiiacife- 
wards,  and  anastomoses  with  the  posterior  circomflex  brancL 


Varieties.— The  most  importaDt  varietj  in  the  trunk  of  the  azilkzy  ail^ 
consists  in  its  giving  off  a  mnchlarger  branch  than  nsoal, — an  azrangemmtvlHk 
has  been  observed  in  the  proi>ortion  of  one  out  of  every  ten  cases  (B.  Qosm).  h 
one  set  of  cases,  this  large  branch  is  continaed  as  one  of  the  arteries  of  the  &» 
arm  ;  most  frequently  the  radial  (aboat  1  in  33),  sometimes  the  ulnar  (1  i&  ?% 
less  frequently  a  vas  aberrans,  and  very  rarely  the  interosseous  artery.  In  anoths 
set  of  cases,  the  large  branch  gives  origin  to  the  subscapular,  the  two  drciMin 
and  the  two  profunda  arteries  of  the  arm ;  but  sometimes  only  one  of  tteciik 
cumflex,  or  only  one  of  the  deep  humeral  arteries  arises  from  it.  In  the  mmd 
class  of  cases  the  divisions  of  the  brachial  plexus  of  nerves  surround  theconiM 
stem  of  the  branches  instead  of  the  main  vessel.  This  disposition  may  witii  p» 
bability  be  explained  by  supposing  that  the  stem  of  the  branches  was  origins]]^  Hi 
brachial  artoiy,  but  tlutt  in  early  life  it  had  become  obstructed  in  its  distal  fs^ 
and  that  there  had  become  developed  in  its  place,  as  an  apparent  brachial 
for  the  supply  of  the  lower  portions  of  the  limb,  a  vas  aberrans,  such  as  is 
times  seen  arising  from  the  brachial  artery,  and  uniting  wih  one  of  its 

The  superior  thoracic  artery  is  so  frequently  given  off  by  the  acromio-thoaoB, 
that  some  anatomists  have  described  that  as  the  normal  arrangement,  giring  Iki 
common  trunk  the  name  of  thoracic  axis.  The  long  thoracic  artery  often  M 
from  the  acromio-thorocic,  or  is  replaced  by  enlargement  of  the  normal  hzandM 
of  that  artery,  and  not  unf requcntly  is  given  off  by  the  subscapular. 

The  subscapular  artery  is  often  united  at  its  origin  with  the  posterior  dicom* 
flex ;  and,  on  the  other  hand,  the  dozaal  scapular  branch  sometimes  tpnnp 
directly  from  the  axillary  artery. 

The  posterior  circumflex  artery  is  sometimes  removed  from  the  axillszy  to  tht 
superior  profunda  branch  of  the  brachial,  in  which  case  it  ascends  behind  tte 
teres  major  muscle.  In  another  class  of  cases,  not  quite  so  numerous,  the  poi- 
terior  circumflex  gives  off  one  or  more  branches  usually  derived  from  ocha 
sources  :  as  for  example  (placing  them  in  the  order  of  frequency),  the  anterior  ci^ 
cumflex,  the  superior  profunda,  the  dorsal  scapular,  the  anterior  oircamflez  and 
fiuperior  profunda  together,  or  some  other  rarer  combination  of  those  veaBda  (B^ 
Quain,  op.  city  p.  230).  The  posterior  circumflex  is  sometimes  double  ;  ndaDii 
the  anterior,  but  more  seldom. 

An  accessory  extnmal  mammary  branch  is  not  unfrcquently  preseait,  wMm% 
from  the  axillary  beyond  the  circumflex  arteries,  and  running  downwaidi  mk 
iuwurds  to  the  side  of  the  chest  behind  the  long  thoracic.  The  foUovilf 
branches,  usually  derived  from  the  subclavian  artery,  have  been  seen  in  an 
carrCs  to  Qx\&Q  ftom  the  axillary,  viz.,  internal  mammary,  suprasc^nlar,  and  p(» 
tenor  scapular  ;  as  have  also  the  superior  profunda,  inferior  profunda,  and  anas* 
tomotic  oi-teries,  normally  branches  of  the  brachiaL 

The  third  part  of  the  axillary  artery  is  frequently  crossed  by  a  muscular  alip 
(axillary  arch)  passing  from  the  latissimus  dorsi  to  the  anterior  wall  of  the  aziUa 
CP.  VS^). 

SURQIOAIi   ANATOMY  OF   THB   AXn.TiAHY  ABTSBT. 

This  artery  is  usually  tied  in  the  third  i)art  of  its  course,  as  it  lies  up<m  the 
tendon  of  the  latissimus  dorsL  The  limb  having  been  carried  away  from  tke 
chest,  on  incision  is  mode  parallel  to  and  a  little  behind  the  anterior  fold  of  the 
axiUa.  On  cutting  through  the  deep  fascia,  the  vein  is  exposed,  and  by  drawing 
this  Jownwai-ds  the  arterj-  is  brought  hibo  view,  surrounded  by  the  nerves  froBi 
the  brachial  plexus.  The  ligature  is  to  be  i)asscd  from  within  outwards.  Another 
and  simpler  moilc  of  operating  is  that  recommended  by  Malgaigne,  according  to 
which  the  incision  is  made  along  the  inner  border  of  the  coraco-brachialis  mnscie. 
and  the  median  nerve  then  serves  as  a  guide  to  the  artery,  while  the  vein  is  not 
exposed.  In  the  rest  of  its  course  the  artery  is  so  deeply  placod,  and  in  such  okM 
relation  with  the  vein  and  nerves,  that  on  operation  on  IJie  third  part  of  the  aab> 

'^vian  is  both  ea;?icr  and  more  successful. 


BRACHIAL   ARTEKY. 


i()9 


^MMftal  rirrmlatitm. — ^ After  ligatiure  of  ibe  third  part  of  the  axilliuy  aiteiy, 
I  cJioilifction  in  the  upper  limb  is  carried  on  by  means  of  the  onaitomoGes  of  the 
*  cifoiimflex  and  superior  profunda  orterieSf  and  of  smaller  branohea  of 
I  aadllazy  and  brachial  arteries  in  the  oomoo-brachialis,  biceps,  and  tiiee^ 


BSACHIAL  ASTEET   (H). 

brachial  or  huinemi  tirtcry,  the  continuation  of  the  axillary, 
ads  from  the  lower  border  of  the  teres  major  muscle  to  al:>out  a 
rs  breadth  below  the  bend  of  the  elbow,  or  to  a  point  opposite  the 
border  of  the  neck  of  the  i-adius,  where  it  divides  into  the  radial 
I  nbar  arteries.    The  artery  graduaUj  ioclinea  from  the  inner  side  to 
f  fore  part  of  the  limb,  lyiug  in  the  depression  along  the  inner  border 
<»f  the  coraoo-brachialis  and  biceps  muscles  ;  and  a  line  drawn  on  the 
face  of  the  arm  along  this  hollow  will  indicate  the  course  of  the  vessel. 
command  the  flow  of  blood  through  the  artery  at  its  upper  part 


Fig.  ilS.^DtssacTioii  or  tite  axilla  aki>  tRTia  8Ii»e  or  thi  jum  to  show  thb 
AXILLAET  A>i>  BHACHiAi.  TissKLS  (from  R*  Qnaln).     I 

PortuMis  of  the  pe^oial  mttscles  have  been  removed  so  as  to  expo««  the  axiUary  vcaeii : 
•p  ligriiim,  and  6^  odfiiti  of  the  pectoralis  ni%jor  ;  1,  l^  azillai?  artery  ;  1',  placed  oa  a 
part  of  tlie  iheaUi  <A  the  brachial  roneU»  aad  V\  on  the  lower  part  of  the  biceps  maacle, 
peiot  to  the  biaehlal  artery  nuToaoded  by  its  veoe  eomltet ;  2,  2,  axiUary  Tein  ;  3,  t^ 
liinf  leiB ;  the  tipper  figure  is  placed  oa  tbe  tricepe  mosdef  the  lower  on  the  fueia 
•ear  the  junction  of  the  vAn^  reins  ;  on  tbe  bikdlic  vein  are  seen  the  runificatioas  of  the 
eataacotu  oenre ;  + »  -f »  median  nerve  ;  l»  on  the  deltoid^  and  4\  near  the 
'  part  of  the  great  pectoral  moacle,  mark  the  oephftlic  vein  joining  the  axillary 
5i,  5,  placed  on  the  dirided  portions  of  the  pectotalia  minor,  |)oint  to  the  ortgin  and 
I  of  the  acnnaio-thoracic  artery  ;  6,  placed  on  a  groap  of  a^uliary  glandji,  indicates 
-  t&otade  aad  aDhacapular  TeBsels ;  7,  plaoed  on  the  trunk  of  the  azilLuy  re  in, 
to  eoe  of  the  bcachiat  veaa  ocunHeAp  which,  being  joined  by  the  other  higher  up^ 
into  the  axillary  vein  ;  the  tdnar  nenre  is  teen  pasnng  behind  the  baailie  trein 
"  V  the  inner  coodyle ;  neiir  1,  plaoed  on  tbe  ooiace-bnchinliji  mnacle,  ii  leea  the 
I  nerve  before  it  paaea  thiongh  that  muscle ;  near  2,  placed  on  tbo 
i  el  theiatiMLmaA  dorat  musde,  a  portten  of  the  ner^e  of  Wriabciig. 
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presgnre  should  be  directed  outwardf?,  while  over  the  lower  end  of  the 
vessel  the  pressure  should  he  m^wle  froni  before  backwarde. 

The  brachial  artery  lies  benetith  the  iiite|j;iiiiient  aod  fascia  of  the  arm 
as  far  as  the  l>etid  of  the  elbow,  wlierc  it  sinks  deeply  in  the  inten^a! 
between  the  pronatrir  teres  and  supinator  long:u8  miwjle^,  aud  is  covered 
l»j  the  semilunar  fastMa  of  the  biceps.  It  rests  at  first,  for  a  short 
di:3tauce,  on  the  Itui-^  head  of  the  triceps,  tlic  niimculo-spiral  nerve  and 
the  superior  profunda  artery  intervening,  and  then  on  the  inner  head  of 
the  same  muscle  i  at  the  middle  of  the  arm  it  crosses  the  insertion  of  the 
coraoo-brachialis  muscle,  and  in  the  rest  of  its  course  it  lies  on  the 
brachialis  anticus.  On  its  outer  side  it  is  in  apposition  first  with  the 
coraco-brachirtlis,  aud  afterwards  and  for  the  greater  i>art  of  its  length 
with  the  biceps,  the  inner  border  of  one  or  buth  muscles  overlapping  it  to 
a  greater  or  le.ss  extent  according  to  the  mua^ular  development  of  the 
individual. 


Fig.  249. 


Fig*  249, — 5?L- I'capjaAL    Diffii:cno!i     or    ftti 

fiLO(>U'yK£«fiKtJ»    AND    NKKVES    AT  THE    FaOJST  l*F 

TUE  SLUow     (frua  K.  Qnoiii).     | 

a,  tr(»  bmaehei  of  the  iniertuil  cutiUMOu 
oi^rvc ;  a'  a%  defending  lwig«  of  tb«  iimn 
nerre  ;  &»  placed  orer  the  bioepi  ncsariteiiiMitifln 
and  clusd  to  the  extemul  cutaiieoiu  nerve  ;  A^,  A^, 
bnunchea  of  ibis  nerve  cleeeeodiiig  lUoog  llie  wiitr 
part  of  ibe  foiranii ;  1,  pUced  on  tbe  UatOM  of 
tbe  ann  near  tbe  bend  of  tbe  elboir,  aboi^  tbe 
place  where  it  ha  been  opQaed  to  show  tbe  lower 
part  of  th©  bnichiAl  artery  with  ita  venm  com) tea, 
of  which  one  U  entire,  marked  2,  and  tlje  other 
htis  been  divided ;  + ,  U  placed  between  Uie 
artery  and  the  medbn  nerve ;  S^  biaiJic  vein  ; 
3',  ii'f  ultinr  veins ;  4,  cephalic  vein  ;  i\  ni<dial 
vein ;  5.  5,  me<lLAa  vein  ;  3\  5,  niedi«ii*b«aOie 
vein  ;  i\  5,  median*ccphalic  rein. 


Relalion  to  veim, —  Venm  rami  fix  are 
in  close  conbact  with  t!ie  hnw^hiul  artery, 
shnrt  tranHverse  branches  of  cx>mmnni- 
cution  passing  from  one  to  another,  so 
as  at  many  points  to  encircle  iL  The 
basiik  vein  is  nlaced  to  the  inner  side 
of  the  art^rj,  but  is  separated  from  it 
by  tho  deep  foscia  of  the  limb  in  the 
lower  half  or  more,  according  to  the 
level  at  winch  the  vein  perfomtt^  that 
membrane  ;  and  at  the  I  tend  of  the  el  i  tow  the  mcdkui-hasilk  vein  c;plissc8 
over  the  arti:ry,  the  semilunar  fascia  of  the  biccf«  lyin|^  l»ctwecu  them. 

Uetalion  to  rttrves. — The  mrdinn  unve  descends  in  contact  with  tlie 
artery,  lying  on  its  outer  side  in  the  upper  lialf  of  the  arm,  ihrcctly  in 
fiYiut  of  it  k'low  the  middle,  and  on  the  inner  side  at  tho  dhow*  The 
lanje  internal  attmifous  mrve  accompanies  the  artery,  being  placed  o%'er 
or  to  the  inner  side  of  tbe  Tessel,  until  it  pierces  the  fascia  about  the 
middle  of  tlm  arm*  The  ulnar  nerve  lies  on  the  inner  side  of  the  arieiy 
as  far  as  the  insertion  of  the  conico-bmchialis ;  and  the  museula-^piml 
mrm  is  l>ehind  it  for  a  short  distance  at  its  up[>er  t^nd* 
Beakcheb* — In  addition  to  the  four  named  branches  which  are  describe 
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fBOirr  or  tbs  i-im,  FctiLEAJtJi  and 
(from  TledenuuLo).     { 

(l«;!tmr}  nmscle ;  h,  biceps  ;  b\  its  Bcniilnimr 
hmg  head  of  the  triocp?  ;  c^y  it-^  inner 
;  <C  tMrQoaUrr  t^res  ;  e;  flexor  carpi  mdiiUlB  ; 
ylmiila  longiu ;  f,  its  tendon  spreading  in 
^^»  "^PfMr  {n't  of  the  palni;u'  lucuh*  from  which, 
^^^tb©  iiLDcr  aide,  the  {ittliiiarLs  breTia  mnscle  is 
~  timBiQ  ;  *j,  dexor  carpi  ulnaiis  ;  A,  t^upiQator 

t^  ettcDaor  carpi  nuludis  longior ;   /, 
^^^         cods  metiMmrpi  pollicis ;  m,  dexor  sub* 
JJJ^  iligitomm  ;  1,  placed  on  the  tendon  of  the 
^^*»'iaatLi  ilursi,  the  lower  part  of  the  axilbry 
**J^ry,  (Mnltniie'l  into  the  bnichlal  ;  2,  superior 
Pt^uikiLi  y  ^^  inferior  profundA ;  4,  aniuitomotic  ; 
^Jbeaf  the  diriiKioik  of  tho  bracbiul  axterf  into 
^^y  ami  radial,  indicates  the  origin  of  tlio 
^^aal  nmrrent  arterj;  6',  lower  part  of  the 
r|J*iftl  ftftfiy*  where  it  gives  off  the  snpcrfifial 
T^ilr,  and  tarns  round  Uio  wrist  i  6",  the  lower 
J^rtof  thfi  aloar  artery,  ncir  tlie  pl^ic  whero  it 
^^ne«  down  to  form  the  saperficial  pikUiuajr  arch  ; 
^%  (be  KilKrdciai  volar,  which  joins  it ;  8^  8,  3,  8, 
branches  of   the   superficial  arch ;    9, 
t  indicia ;  on  the  thumb  are  seen  the  two 
t  of  the  prineeps  poIUcis  artery. 


Fig.  250, 


K' 


w,  and  whie?!  pniceed  backwards 
the  main  trunk,  the  brachia.1  artery 
_  ives  small  off»:!ts  to  the  intefrnf^^ont 
of  the  arm,  and  a  variable  niimljer  of 
$mmuMr  branches,  wbitjh  pass  forwai*ds 
oatwards  to  the  ooraco-brachialis, 
and  brachial  is  anticajs  muscles ; 
inore  constant  branch,  arising  ftom 
upper  part  of  the  artery  (aomcfcimes 
the  superior  profunda),  passes 
transversely  in  front  of  the 
and  terminates  in  the  lower 
of  the  deltciid  mnst'le. 
1«  The  superior  prof  onda  artery 
the  largest  of  the  Itramhca,  arises 
the  posterior  part  of  tlie  bmchiul 
',  just  below  the  border  of  the  teres 
miijor,  and  inelities  backwards  as  it 
dcBOctidg  to  reach  the  interval  between 
tlie  inner  and  lung  heads  of  the  trice[is 
mtiBcIo*  Aceompaoying  the  musculo- 
ipinl  nerve,  it  then  winds  round  the 
back  of  the  humerus,  in  tlie  spiral 
grooTe,  and  under  cover  of  the  outer 
Dead  of  the  triceps.  In  its  com-se  it 
gives  off  sevcml  branches  to  the  three 
hcjuls  of  the  triceps  ;  one  offset  passes 
llj^ards  between  the  long  and  onter 
of  that  muscle,  to  anastomose 


1.  ^ 

Htruijor, 
^  oflBoet] 


^'    f 


^s^    l,V 


lift 
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I>eiieath  tbe  hinder  part  of  the  deltoid  with  the  posterior  circumflex 
artery  ;  and  another  of  considerable  size  deaoeDds  in  the  inner  head  of 
the  tricepa,  and  joins  in  the  anastomoses  above  the  elbow-joint*  Much 
rednced  in  size  aa  it  arrives  at  the  ont^r  sMe  of  the  hamerna,  the  artery 
ends  by  dividing  into  two  branches;  the  one  of  which,  much  the 
smaller,  passes  on  with  the  rausculo-sphal  nerve  thmngh  the  external 
intennnBonlar  septum,  into  the  interval  between  the  supinator  longus 
and  brachial] s  anticna  muscles,  and  anastomoses  with  the  recurrent 
branch  of  the  radial  artery  ;  while  the  other  descends  along  the  back 
of  the  estenml  intermuscular  septnm,  and  anastomosca  behind  the  outer 
condyle  of  the  humerus  with  the  posterior  interosseous  recurrent  artery, 
and  across  the  back  of  the  bone  with  the  inferior  profonda  and  anasto^ 
motic  arteries  (fig,  25S,  p.  417).  Small  twigs  are  edso  given  to  the  skin 
along  with  the  external  cutaneouB  branches  of  the  musoulo-spiral  nerve. 

2,  The  inferioar  proftuidii  aiteryp  of  small  size,  arises  from  the 
brachial  artery  about  the  middle  of  the  arm,  and  is  directed  to  the  back 
part  of  the  inner  condyle  of  the  humerus*  It  descends  in  company  with 
the  ulnar  nerve,  lying  behind  the  internal  intermuscular  septum  on  the 
inner  head  of  the  triceps  muscle,  to  which  it  gives  branches,  and  it  emU 
by  anastomosing  with  the  posterior  recmrent  branch  of  the  ulnar  artery, 
and  with  the  anrtstomotic  branch  of  the  brachiah 

3,  The  mednllaxy  artexy  of  the  humems  is  a  small  branch  given  off 
by  the  brachial  about  the  middle  of  the  arm,  or  by  one  of  its  collateral 

I  branches*    It  inclines  downwards,  eaters  the  canal  in  the  humerus  near 
I  the  insertion  of  the  coraco-brachialiB  muscle,  and  ijs  distributed  in  the 
interior  of  the  bone. 

4,  The  anastoinotio  artery  is  a  very  constant  branch  of  moderate 
size.  Arising  from  the  bnichial  artery  about  two  inches  above  the  bend 
of  the  elbow,  it  is  directed  backwards  and  inwards  on  the  braohialii 

,  anticoB  muscle,  above  the  inner  condyle  of  the  hnmerus,  and,  after  per- 
'  forating  the  intermuscnlar  septum,  turns  ontwards  behind  the  bone, 
under  cover  of  the  triceps  muscle,  to  form  with  the  superior  profunda 
an  arch  across  the  Imnierus,  immediately  above  the  olecninon  fossa.  In 
front  of  the  humeruB  the  anastomotic  artery  furnishes  a  branch  which 
ramifies  beneath  the  pronator  tea^s,  and  anastomoses  with  the  anterior 
nlnar  recurrent  brunciL  Behind  the  inner  condyle  another  offset  joina 
with  the  posterior  ulnar  recurrent,  and  several  branches  are  given  to  the 
joint  and  the  mtisclea. 

Varietiea. — From  their  compamtiT^  freque&oj,  and  gnrgical  iDievett,  t]i« 
pecaliaritics  of  the  brachial  lurtery,  espeoiftUj  those  which  tJt^ct  ita  tzunk, 
deserve  particulftr  attention^ 

Churie. — The  brachial  artery  sometimed^  tboogh  mrdj,  deaoeads,  aooompanled 
hj  the  median  nerve,  towards  the  inner  cx>ndyle  of  the  humerus,  and  regains  iti 
usual  position  at  the  bend  of  the  elbow  by  passing  forwards  nndemeath  a  fibrooA 
arch,  from  which  the  pronator  teres  in  those  oa^es  arises,  and  which  desoends  to 
the  inner  condyle  from  the  ocoofiional  promin^ioe  called  the  snpraoondylar  pzoocM. 
This  Tiricty  rescmblea  the  condition  normally  existing  in  the  Felidm  and  ttuaty 
other  animals,  in  which  the  bnchial  artery  and  median  nerve  an  diroGted 
forwards  and  outwards  throi;^h  a  snpraoondylar  foramen  (see  p.  01 )« 

IHmsion, — Ab  an  extremely  rare  condition,  the  artery  has  been  fonnd  diridiag 
near  its  commencement  into  two  Teseels,  which  unite  again  near  theelbow«  form* 
ing  a  single  trunk  from  which  the  ladial  and  nlnar  atteriet  are  given  off  in  tlit 
usual  manner. 

The  most  fluent  change  from  the  ordinary  arrangement  of  the  hrarhisi 
irtery  is  connected  with  its  division  into  tenninal  branohea. 


VAKTETIES    OF   THE    BRACHIAL   AKTERT. 

Out  of  481  eacamples  recorded  by  R.  Quoin,  the  Teasol  waB  fotrnd  in  S86  t 
divide  At  its  usual  poeitiou,  a  little  bolow  the  «lbow- joint  In  one  ca^  0DI7  (nn 
that  complicated  by  another  pwuliarity,  viz.,  the  existence  of  a  ra^  (ibt-rraf 


^g.  251. — High  OKicinr  or  ths  bjldial  AjtTtnY 

FROM     THB      BRACHIAL,     AKD      AJf     EMiAaOKD 
JOtUIAIT      ARTEKY      IW     TH»      fORSARX     (frOIU 

Tietlcraanii).     J 

1  f  on  the  tendon  of  the  Utifiiiiiiiis  dorsi,  points 
to  the  upper  part  of  the  brachml  artery  ;  2,  the 
bnkchuU  artery  ( ulnar  interoiiseoiw)  after  giving 
olT  the  mdial ;  3,  the  radial^  riaing  in  the  upper 
third  of  the  arm  and  deaoeoding  in  its  usual 
altusitiou  iu  the  forearm  ;  S',  )t«  Boperfrcia]  volar 
bmnch  ;  4,  the  ulnar  artery  in  its  unnsl  coimei 
forming  at  f»,  tho  fiypcrfict^I  palmar  arch,  from 
which  throe  of  the  palmar  digital  artenea  and 
the  princcps  pollicia  take  origin  ;  the  radial 
supplying  the  branchee  to  the  index  finger  and 
one  tide  of  the  middle  finger ;  6,  superior  pro- 
funda artery  ;  7,  inferior  prohmda  ;  S,  anu^to- 
notie  ;  9,  recurreat  railiat  ;  10,  anterior  ifit«r- 
oneona,  giving  an  unnaually  large  median  branch 
which  desoenda  over  the  wrist  to  jotu  the  super- 
flcial  palmar  arch, 

i  iiTOGeediiig  from  the  judllarj  to  the  radial  j 
wu  the  place  of  division  lower  than 
tunalf  being  between  two  and  three  inchca 
below  the  elbow- joint.  In  64  oasea  the 
brachial  artery  dividetl  nhiwr  the  nsoal  point, 
at  varioUB  heights  upwards  to  the  lower 
border  of  the  axillii.  The  branch  prema- 
tureliy  separated  from  the  rest  of  the  trunk 
in  an  early  division  ii!,  in  the  prciportiou  of 
naarly  three  cases  out  of  four,  the  rairlial 

.  vrt«r7 ;  aometimea  the  ulnar  i^  the  branch 

I  fiyen  off ;  that  ia  to  say,  a  branch  cnrre- 
vponding  to  tho  ulnar  in  its  distribution 
below  the  middle  of  the  forearm  separatee 

;4lhim  a  trunk  which  afterwards  divides  into 
the  normal  nulial  artery  and  the  interosaeons 
of  the  forearm,  which  laH  ia  normaUy 
derived  from  the  ulnar  artery.  Rarely  the 
Interoifieons  of  the  forearm «  or  a  ran  tthrr' 
rant  ia  the  branch  given  off.  In  one 
fnatenoer  fotind  in  the  dissecting-room  of 
Olaagow   Univeniity,    the    poeterior  inter- 

^HMeona  artery  of  the  forearm  was  thtia 
given  off. 

The  point  at  which  the  dirifrion  took 
place  in  cases  of  high  origin  of  one  or 
cither  of  the  arteries  of  the  forearm,  without 
TCferenoe  to  the  particolar  branch  given  off, 
was  found  to  be  moRt  frequentij  in  the 
upper.  lf*#  so  in  the  lower,  and  least  so  in 
the  middle  third  of  the  arm.  But  tho  early 
diviaioe  of  the  main  artery  of  the  nppor 
limb  may,  as  mentionetl  in  connection  with 
tiio  Tarleties  of  the  axillary  artery,  taJto 
|i%aoe  within  the  axilla,  in  which  ea«e  it 


Pig.  251. 


414 


otehies  op  the  upper  limb. 


follows  that  the  brachial  poi-tion  of  the  vessel  ia  replaced*  throughout  it«  whole 
extent,  by  two  pep^rato  truiiks.  In  91  cases  out  of  the  431  observed  by  K  Qnain, 
or  about  one  in  fiTe^  there  were  two  arteries  instead  of  one  in  some  part  of  the 
arm. 

ThepMttifm  of  the  two  artcrie*,  In  these  oasefl,  la  also  of  Burgioal  intesvat. 
Usually  they  are  close  together,  occupying"  the  ordinary  position  of  the  brachial 
artery;  and  the  abnormal  Tcesel  la  generally  the  more  Gnperficial ;  but  the  mdinl 
artery^  when  thus  given  off»  in  the  arm,  often  arises  from  the  inner  side  of  the 
brachial ,  then  nma  parallel  with  the  larger  vessel  (the  brjich'ml  or  ulnar- inter- 
08seoufl)f  and  croHses  over  it,  occasionally  under  it,  oppoBita  the  elbow,  still 
covered  by  the  fascia.  The  radial  artery  haa  also  been  fouad,  in  a  few  JTiRtanoca, 
to  perforate  the  fascia  near  the  beud  of  the  elbow,  and  run  immediately  under 
the  akin  for  some  distance.  As  a  rare  occurrence  it  paaaca  behind  the  tendon  of 
the  biceps  to  its  usiml  ))lace  in  the  foicanu. 

^lien  the  ^tnar  is  the  branch  arising-  lii^^h,  it  often  indinea  from  the  positaon 
of  the  brachial,  at  the  lower  part  of  tlie  arm,  towanls  the  inner  condyle  of  tho 
huTOerus,  This  vessel  generally  lies  beneath  the  fascia  as  it  descends,  and  super- 
ficial to  the  flexor  muscles  of  the  foreaiiUt  sometimes  however  crossing  beneath 
the  palmaris  longus.  It  is  occasionaOy  placed  between  the  integument  and  the 
fascia  ;  and  in  one  case  only  was  it  found  by  R.  Quain  beneath  the  musclesi  In 
one  instance  occurring  in  the  dissecting-room  of  Glasgow  University,  the  ulnar 
artery  given  o£f  from  the  brachial  at  the  middle  of  the  arm  waa  obsixved  to 
descend  suporfieiAlly  behind  the  inner  condyle. 

The  inicrinmcfmi^  after  arising  from  the  axillary  or  brachial  artery,  is  commonly 
placed  behind  the  main  trunk,  and,  on  reaching  the  bend  of  the  elbow,  poasee 
deeply  between  the  muscles  to  its  usual  position  in  the  forearm. 

Lastly,  when  the  radial  has  arisen  high  in  the  arm,  the  remaining  portion  of  the 
brachial  (nlnar'inUro*ieon*)  has  occasionally  been  observed  descending,  aooom> 
panied  bry  the  median  nerve,  along  the  intermuscular  septum  towards  the  inner 
condyle  of  the  humerus,  and  turn  tug  forwards  round  a  supracondylar  prooen  to 
gain  the  usual  position  at  the  middle  of  the  bend  of  the  elbow.  The  interoaieoaa 
trunk  has  also  been  seen  to  take  a  similar  cour^  when  given  off  in  the  arm,  as  haa 
also  a  vas  aberrans  joining  the  ulnar  artery  (1!^.  252). 

The  two  arteries  occupying  the  place  of  the  brachial  are  in  some  instances  oon* 
neoted  near  the  bend  of  the  arm  by  an  intervening  trunk,  which  proceeds  from 
the  larger  (or  ulnar- interosseous)  artery  to  the  radial  or  the  radial  rccuiTent,  and 
varies  somewhat  in  its  size,  form,  and  course 

The  aberrant  artericiff  "  vasa  aborantia,"  alluded  to  above,  are  long  slender 
vessels,  which  arise  either  firom  the  brachial  or  the  axillary  artety,  and  end  by 
joining  one  of  the  arteries  of  the  forearm,  or  one  of  their  branchee.  In  eight 
cases  out  of  nine,  observed  by  R.  Quain,  this  unusual  vessel  joined  the  radial ;  in 
Hie  remaining  case  it  joined  the  radial  recuntnt,  which  arose  irregularly  from 
the  ulnar  artery.  Very  rarely  the  aberrant  vessel  joins  the  ulnar.  This  peonliari^' 
may  be  regarded  as  an  approach  to  tliat  oondition  in  which  there  is  di vision  of 
the  bmchial  artery  and  subsequent  connection  of  its  two  parts  by  an  intenrcaaiiig 
branch. 

In  moat  cases  of  high  division  of  the  brachial  artery  the  oondition  of  the  veaels 
is  not  the  same  in  the  right  and  left  arms.  In  Ul  bodies  in  which  the  high  dividda 
existed,  it  occurred  on  one  side  only  in  13  ;  on  both  sides,  in  different  poeiiiona,  in 
13  ;  and  on  both  sides,  in  the  same  position,  in  the  remaining  5. 

A  median  artery  of  large  size  (pp.  419,  421)  has  also  been  seen  arisixig  from 
the  brachial,  and  in  one  or  two  cases  this  vessel  paaeed  downwards  over  Qm 
muscles  of  the  forearm  to  reach  the  palm  of  tlie  hand. 

In  a  very  few  cases  the  three  arteries  of  the  foreann,  radial,  ninar,  andintei^ 
osseous,  have  arisen  together  from  the  end  of  the  brachial  trunk,  at  the  usual  dis- 
tance below  the  elbow. 

IUlaticni,~~T!he  brachial  arteiy  £a  occasionally  covered  in  aome  part  of  the  Mm 
by  a  fleshy  slip  connected  with  the  ooraco-brachialis,  bioafis,  btachialii  satkui 
or  pTDuator  teres  muecle. 

The  median  nerve  sometimes  passes  behind,  instead  of  in  front  of,  the  biuJUal 
artery,  and  in  these  cases  it  will  bo  general^  found  tliat  the  axilhu^  aitoiy  fn- 
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referred  to  oil  p.  40S«  in  whicli  several  of  the  large  bnmclies  are 
pomjnon  tnmk. 

«-lt  has  been  already  mentiotiecl  that  the  »upn'wr  profunda  may  give 
I  posterior  circmnflex  turtery,  and  that  its  own  origin  k  Bometimefl 
I  a  branch  arUing  from  the  axillary  artery. 


ItRlLUrT  ARTBRT,  LEAVnrO  TBS  BRACHIAL 
IDLB  OP  TIIK  ARJI,  PAHHIXa  WTTH  TaK 
iVB     THBOUOH     TffB      mTfeBWAL      IHTEr 

irrvM,   ASD  jonmia  the  ulnar,     [l'. 


;  ft,  triceps ;  e^  e,  divided  pronator 
P  median  nenre,  diverted  from  it^  umulxI 
■nag  with  Lho  abemint  urtory  thrdugli 
lermuscalftr  fteptiun  ;  e,  e,  e,  ulnar  nerve  ; 
iry,  girktg  off  the  aberrant  artery  at  the 
inu  ;  2,  radial  artery  ;  3,  alyenant  jirteiy, 
pi  nerre  crossiDg  ii^  passing  at  3',  through 
ftenntiBctLlar  septum  ;  3",  the  name  farther 
pmanicating  at  4'  with  tbe  first  part  of 


jfrqfunda   is  occaBionally  absent, 
at  has  not  be«?ii  reoogniaed  by 
as  a  regolar  branch  of  the  brn- 
It  is  frequently  united  at  ita  origin 
or  profunda. 
pautth  artery  is  aometinaes  much  re- 
^  and  in  that  caae  the  inferior  pro- 
j  plaoe  behind  the  humerus. 


Pig.  252. 
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artery  may  be  easily  reached  for 
of  a  ligatnre  in   any  part  of   its 

middle  third  of  the  arm  ita  position 
l*ide  of  the  bicepa  muscle,  where  its 
|y  be  felt,  is  a  Bufficient  gtud©  for  the 
jpsn  the  thinners  of  the  parts  covering 
bwever,  and  the  prnxiraity  of  euperfi- 
tjecially  the  ba'^ilic,  the  integumenta  i  ■        l 

jfiiBt  be  divided  with  caution.     l\lien  '    P        / 

p  been  cut  through,  the  median  nerve 
^ea  into  view,  &»  it  lies  in  front  of 

btscaaionally  it  ii  found  neoeaaary  to   divide  aome  muscular  fibres 
|ery  is  reached, 

iter  third  of  the  arm^  t^e  median  nerve  being  placed  to  the  inner 
By  is  mpre  fully  exposed  afl^er  division  of  the  fascia,  but  here  care 
Bi  passing  the  ligature  round  the  artery,  to  avoid  the  vense  comites 
liaunicattng  oroea  branches,  which  cling  very  closely  to  the  artery. 
^Fery  frequent  oocurrenoe  of  varieties  in  tho  mode  of  division  of  the 
Wy  into  the  vessels  derived  from  it,  the  surgeon  must  be  prepared  for 
lotta  from  the  unual  condition  of  the  parts,  and  especially  for  the 
Iro  arteries  in  place  of  one  iu  the  lower  third  of  the  brucliial  region , 
Uie  two  arteries  are  most  frequently  close  together  and  nearly  parallel, 
I  eaay  to  tie  both  ve^seb,  should  this  be  rendered  necessary  by  iho 
i  injury  for  which  the  operation  is  performed.     But,  as  will  be  peen 

t9  previuujily  been  said  of  the  abnormal  fonu^  of  the  brachial  artery, 
f  one  or  both  Uie  vessda  may  be  subject  to  very  con«idemble  varia- 
.t  instances ;  and  in  some  of  these^  while  one  of  the  vessels  \b  near 


put  inst 
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the  iwual  posiUoTi,  the  cither  mnj  bo  at  fiome  distance,  aa  for  example^  when  it 
passes  beneath  a  BUpmcondylar  process  of  the  hamerafl. 

At  the  bend  of  the  elbow,  the  bmchial  artery  ia  exposed  to  the  riak  of  injniy 
during  the  operation  of  veneaection^  for  whioh  tho  roedian-biisilio  vein  is 
commonly  selected.  Thi^  vein  lies  here  in  front  of  the  artery,  the  aemilnnitf 
fascia  being*  stretched  between  them.  Instances  are  known  in  which  the  artery 
has  been  wonnded  by  the  lancet  transfixing  the  rein  and  fascia,  and  a  commnni- 
cation  has  thns  been  established  between  the  vein  and  artery.  On  this  acooont 
the  incision  into  the  vein  must  be  made  with  due  care,  and  indeed  the  mediui- 
cephalic,  if  of  sufficient  size,  may  t»©  s»electcd  for  the  operation, 

Cvllatcral  circulation. — When  the  brachial  artery  has  been  tied  in  the  middle 
of  the  amif  the  superior  profunda  branch  forms  the  priiiolpal  channel  throof^h 
which  the  circulation  is  carried  on,  by  means  of  its  anastomoses  with  the  radial 
recnrrent,  interosseona  recurrent,  and  anastomotic  arteries.  If  the  ligature  hae 
been  placed  on  the  artary  near  the  elboWf  the  inferior  profunda  and  anastomotic 
aiteries  will  assist  by  their  communications  with  the  ulnar  recurrents. 


imr&E    A£T£B7    (IH}, 

The  ulnar  arteiy,  the  larger  of  the  two  vessels  into  which  the  brachial 
divide%  extends  afoDg  the  inner  side  of  the  forearm  into  the  pa]in  of  the 
handy  where  it  forms  the  superficial  palmar  arch.  In  this  eonree  it 
inclines  at  first  doTHTiwiirds  and  inwnrds,  dcficribing  a  slight  curre,  the 
convexity  of  which  is  directed  iowarde,  and  passea  between  the  super- 
ficial and  deep  layers  of  mnsclca ;  somewhat  above  the  middle  of  the 
forearm  the  artery  ctimes  into  contact  with  the  nlnar  nerve,  which  was 

Sreviously  separated  from  it  by  a  coiiBidenible  inteiTal,  and  thence 
escends  vertically  with  the  nerve  towards  the  inner  border  of  the  nalm 
of  the  hand.  Lying  along  the  radial  border  of  tlie  tendon  of  the  flexor 
carpi  olnaris  muscle,  the  nlnar  artery  reaches  the  outer  side  of  the 
pisiform  bone»  where^  Btill  accompanied  by  the  nerve,  it  passes  over  the 
cataneoiiB  surface  of  the  anterior  annnlar  ligament  of  the  wrist  into  the 
palm  of  the  hand.  Its  disposition  in  the  hand  will  be  separately  de- 
scribed. 

In  the  first  half  of  its  course  through  the  forearm,  the  arteiy  is 
deeply  seated^  being  covereil  by  the  mnacles  arising  from  the  inner 
condyle  of  the  humerus,  viz.,  pronator  teres,  flexor  carpi  radialis, 
palmaris  longus,  and  flexor  sublimis  digitorum.  From  the  middle  of  the 
forearm  it  is  overlapped  by  the  flexor  carpi  ulnaris  till  within  an  inch  of 
the  wrist,  where  it  lies  immediately  nnder  the  fascia.  Beneath  the 
tendon  of  the  flexor  carpi  ulnaris  the  artery  is  also  covered  by  a  thin 
layer  of  membrane  by  which  it  is  bound  down  to  the  muscle  beneath* 
At  first  the  ulnar  artery  lies  on  the  insertion  of  the  brachialis  anticns, 
then  on  the  flexor  prolnndns  digitornm  in  the  rest  of  the  foi-earm,  and 
lastly,  on  the  annular  ligament  of  the  wrist.  Below  the  point  at  which 
it  emerges  from  under  the  flexor  carpi  ulnaris,  the  tendon  of  that 
muscle  is  on  its  inner  or  ulnar  side. 

RiJaiion  io  veim. — The  ulnar  artery  is  accompanied  by  two  yeins 
(pmm  €amik$)  which  are  united  fay  nnmerous  cross  nranoheB* 

R$Iaiian  to  mrvfif, — The  msdum  mrm  liee  st  first  immediatelT  on  the 
inner  side  of  the  ulnar  artciy,  but  being  directed  down  the  middle  of  the 
forearm  it  soon  passes  over  the  vceael,  separated  from  it  at  the  point  of 
crossing  by  the  deep  head  of  the  pronator  teres  muscle.  As  the  ulnar 
nmv&  descends  behind  the  inner  condyle  of  the  humerus,  it  is  separated 
fmm  the  nlnar  arteiy  by  a  considerable  interval  at  the  upper  port  of  the 
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but  fis  the  veseeJ  iiiclines  inwards,  it  approaches  the  Dcrye, 
ioconipanied  by  it  in  tht*  lower  half  or  more  of  iU  course^the 
lying  cloee  to  its  inner  side.  Tlie  snialJ  pahnar  vKtaneous  bmneh 
itc  ulnar  norve  descends  upon  the  lower  part  uf  the  artery. 
kBJk^NCHEB. — The  nlnai'  artery  in  the  foretn^m  gives  Duinerons  imfscuhr 
LcbeSf  of  small  sixe,  to  the  finrrounding  mujscleSj  and  the  following 
pd  offsets,  viz,  I'- 
ll Tbe  anterior  idxiar  recurrent  artery^  a  small  hnuieln  areliei  in* 
Bfi  and  upwards  from  the  upj^er  put  of  the  iihiar  artery,  in  fiont  of 
tuijer  condyle,  lying  on  the  braehialid  anticus  iinist^le,  and  covered  by 
jjiTMiator  teres,  both  of  wliieh  miis<'les  it  [lartly  supplies.  It  euds  by 
Imoaicating  with  the  auaetomotie  bruneh  of  the  braehial. 
L  The  posterior  ulnar  recmrrent  arterj,  lari^^er  than  the  preeed- 
*p  conies  off  a  little  Iuwlt  down  ;  Init  imt  im frequently  the  two  ^  esf^els 
p  by  a  shurt  eomnnju  truuk.  The  pr^sterior  recurrent  runs  inwanla 
'  backwards  beneath  the  flexor  giiblioiis,  and  then  ascends  Ixdiind  the 
k.  In  the  interval  between  that  process  and  the  oleeranun 
the  flexor  carpi  uhiaris,  and,  passing  between  the  headis  of 


Fis.  253. 


SB8*— Tff«    AJtASTOMosas 

Kl.lfOVr  1     A|      FROM 
B,      FROM      BKfllAlf 

iK.  Qiuia).     I 

.  f,  bnduaJia  luiticiis  mos* 
1^  txtem&l  catidjle,  covcrvcl 
tomes  of  tfae  EVL- 
t  imfiBiU  luid  radkl  re- 
B ;  Cj  alimr  nerve  , 
InediiD  oerrei ;  e,  muscalo- 
B ;  e\  ilH  jiosterior 
branch ;  its  nviiul 
k  it  cut  ihcnt ;  1 ,  bmchini 
2,  ndial  urtery  ;  It, 
f  tttei7 1  *i  uifcrior  pr«- 
M>  t  R|  ftOAstomotii: ;  6, 
piof  alnar  njcairent,  iuuisto- 
Pftf  wHh  the  ao tenor  de- 
Nu^  hnuidi  of  Uie  anasto- 
PKj  7,  pofiterior  ulmir  ro- 
N»t»  paflrlng  op  behind  the 
ii^  omdyle  to  noAatomoae  with 
l^jfctior  prnfunda  and  poa- 
pt  otvach  of  t  he  amislomotic ; 

(  iftpttiijr  profunda  ;   9,  ou 

[Jttidoio  of  the  biceps  miitKrlc^ 

■*•  lo  th«   mtihii   reeiiment 

NT;    10,    10,    iutero&ieouft 

1^  Mid  ite  Anterior  branch. 

^'«,  fiUt  of  the  bni(.'hi;ilui 

km  masdc ;     6,     cxteruul 

Nil  ligftmeDt  of  tiiQ  dbow- 

Hi;  ff   ulnar   nenru ;    (i,   a 

|0  port  of  tbe  nuLflcuIo-fipmil  nerve  ;  1,  Huperior  proftmdA  artery ;  2,  bnuich  uhich 

Ifeadi  in  the  imier  head  of  the  trkepB  tuubdt; ;  3,  its  posterior  tertntiud  brajich  ;  i, 

lebet  of  the  radial  recurrent ;  5,  posterior  interosseous  recurrent,  passing  tip  to  ana*- 

Ik  vith  the  preceding  and  with  the  poeierior  ulnar  rectiTrent ;  6,  inferior  profuadu  ; 

^  mMlomotic  artorj  ;  8,  anjLstomoiaft  of  the  liifeiior  profundjk  and  atiastoiiiutic  with 

(npetior  profonda  :  9^  posterior  ulnar  tscoirentp  poaimg  up  lA-ith  the  alnar  iierre  to 

IB  with  the  infqrior  profunda  and  anastomeiio. 
I.  £  K 
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Fig.  254. 


-^ 


Fig.   254.— Deef  juttbriob  tivy  or  w 

TEMBS    OP    TQS     JJUf,    POR&iU»  UTt  &iJ3 

{from  Ticd^ttuinn).      \ 

The  biceps,  the  mo^lm  risQgfioiBllilMl 
cotidjle,  the  ftujuiuitor  loogos,  tibe  bivpri^] 
the  flexor  loogus  polUds  and  flexor  | 
digitonimi  the  anterior  annolmr  lipaati  i 
the  mtiscJes  of  the  ball  of  the  tbnnb  1 
removed :    n,    pronator  qniilwrtBi 
lower  part  of  the  axiUaiy  arteiy  eos 
the  brachial ;  2,  superior  profaaili 
profunda  ;  4,  anaatomoiic  ;  5,  up^v 
ndial  artery  and  radial  recturent ;  5 .  M«an  \ 
of  the  radial  aitery,  giring  off  the  aapowiilt^  | 
bnmch;  5'\  radial  artery,  emeipBg  fron ) 
the  bead^  of  the  abd  actor  indicts  oiack;  l^i^  | 
upper  part  of  the  ulnar  artery  vith  like  nb 
and  poaierior  ulnar  recorreni  faouichet ;  €^  i 
artery,  approaching  the  wri^t  and  defeecodiat  b^  I 
the  saperlicial  palmar  arch  which  haahHlii| 
abort  ;    Vt'\    deep   branch   of    the  tthttf  V^  | 
uniting'  with  tbo  deep  palmar  arch  ;  7*  t^ 
only  on   one)  intcnMfteous   bianchei  £ro8  tit  I 
deep  pnlmnr  arch   joining  tha  pdcoar  ii^  i 
arteries  S,  8,  8,  vhich  have  beea  cut  avaf  fM 
their  origin  from  the  superficial  arch  la  nmiift 
division  into  the  oollaterml  digital  aiVriai;  ii 
ulnar  eoU&tetal  of  the  Little  finger  la  tmi^ 
thia  instance  from  the  deep  pilmii'  arak;  K 
phbced  between  the  princepa  poUida  aid  with 
indicis  branches  of  the  radial  arlefy ;  Iff,  hm 
port  of  the  anterior  interoseooa  aitiiiy|«fll( 
behind  the  pn>nAtor  qnadratoa  Aoacle  ;  llttti*' 
tomosis  of  the  anterior  carpal  bnnchsi  d  Mi 
radijil  and  ulnar  arteries  with  iw|gi  kvm  tk 
anterior     interoaseoua     artery    and     iwdPA 
bnuichei  from  the  deep  palmar  atch. 

this  muscle  along  the  ulnar  Dem; 
gnpplies  branches  to  the  muacks^totlt 
elbow-joint,  and  t-o  the  luerve  Wt 
This  branch  (xmamtinicates  with  ll* 
inferior  profunda,  the  anastomotic,  ao4 
over  the  olecmuou,  ala^  with 
posterior  interosseous  recurreut. 

3.  TIji  interosseoQS  fr 
interofiseons  artery  (i^u  tiit^  li^^^ 
and  largest  branch,  is  a  short  trunk 
which  ariacs  from  the  idnar  arttiji 
about  an  inch  fmni  ite  oommenci'roeiii^f 
and  inclines  backwai'ds  to  reach  tht^ 
opper  L»onler  of  the  intcrosaeoua  mm*^ 
brane,  where  it  divides  into  the 
and  posterior  interosseous  arteriei 

The  anterior  interoaseoiui 
descends  upon  the  ihmt  ff  ?!» -  mu 
osseous  membrane,  aeo>r  >y  the 

interosseous  branch  of  thi.  ritfK 

and  Tente  comit«s,  and  overiappeJ  hj 
the  contiguous   borders  of  the  * 


te  ta^ 
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lAuidns  digitomm  and  flexor  longnB  pollicis  muscles.  It  continnes 
eoane  diiictly  downwards  as  far  as  the  upper  border  of  the  pronator 
i^bntus  musde,  then  pierces  the  interosseous  membrane,  and  descends 
the  back  of  the  carpus.  It  gives  off  the  following  branches  : — 
U)  The  median  artery^  a  long  slender  branch,  wmch  accompanies  the 
idiAn  nerve  and  sends  oflbets  into  its  substance^  and  to  the  flexor 
ifimis  digitomm.  This  artery  is  sometimes  much  enlarged^  and 
jgts  in  supplying  the  hand  as  will  be  hereafter  noticed. 

i>)  Muscuuir  branches  to  the  flexor  profundus^  flexor  longus  pollicis, 
[lHX>nator  quadratus  muscles,  and  others  which  perforate  the  inter- 
eons  membrane  to  supply  the  extensors  of  the  thumb. 
[e)  The  meduUary  arteries  of  the  radius  and  ulna,  which  enter  the 
imina  in  those  bones  to  be  distributed  in  their  interior. 
[if )  An  anterior  commvnicating  branch,  given  off  before  the  artery 
roes  the  interosseous  membrane,  and  descending  beneath  the  pronator 
idratoB  muscle  to  anastomose  with  the  anterior  au*pal  arteries. 
•)  Terminal  twigs  anastomosing  with  the  posterior  carpal  arteries. 
The  posterior  interossaoiui  artery,  passing  backwards  through  the 
arral  between  the  oblique  ligament  and  the  upper  border  of  the  intcr- 
xms  membrane,  appears  on  the  back  of  the  forearm  between  the 
inator  brevis  and  extensor  ossis  metacarpi  pollicis  muscles,  and  gives 
hare  its  recurrent  branch.    Continuing  its  course  downwards  between 
Boperficial  and  deep  layers  of  extensor  muscles,  to  both  of  which  it 
ribates  branches,  it  reaches  the  back  of  the  wrist  much  diminished 
Bise,  and  ends  hj  anastomosing  with  the  anterior  interosseous  and 
tenor  curpal  arteries. 

rhe  posterior  interosseous  recurrent  artery  passes  directly  upwards, 
ered  by  the  anconeus,  to  reach  the  interval  between  the  olecranon 
i  external  condyle,  where  it  divides  into  several  offsets  which  anas- 
loee  with  the  superior  profunda,  the  posterior  ulnar  recurrent  and  the 
ial  recurrent  arteries. 

L  The  posterior  ulnar  earpal  branch,  of  variable  size,  arises  a  little 
lire  the  pisiform  bone,  and  winds  back  under  the  tendon  of  the  flexor 
pi  nlnaris  to  gain  the  dorsal  surface  of  the  carpus.  It  gives  a  small 
)acarpal  branch  (sometimes  derived  separately  from  the  ulnar)  which 
18  along  the  ulnar  side  of  the  fifth  metacarpal  bone,  and  then  passing 
Dsversely  outwards  beneath  the  extensor  tendons  anastomoses  with 
!  posterior  carpal  branch  of  the  radial  artery,  so  as  to  form  the  posterior 
pal  arch.  From  this  arch  arc  derived  the  second  and  third  dorsal 
wosseous  arteries,  which  descend  over  the  spaces  between  the  third 
1  fiynrth  and  the  fourth  and  fifth  metacarpal  bones,  and  are  reinforced 
the  upper  ends  of  those  spaces  by  the  junction  of  the  superior  pcr- 
Bting  branches  of  the  deep  palmar  arch. 

I.  The  anterior  ulnar  carpal  branch  is  a  very  small  artery,  which 
18  on  the  anterior  surface  of  the  carpus  beneath  the  flexor  profundus, 
otomoses  with  a  similar  offset  from  the  radial  artery,  and  supplies  the 
pal  bones  and  articulations. 

raartotias. — Origin. — In  the  whole  number  of  cases  obserred  by  B.  Qnain,  the 
ir  artezy  was  found  to  deviate  from  its  usual  mode  of  origin,  nearly  in  the 
portian  of  one  in  thirteen.  The  brachial  artery  was,  more  frequently  than  the 
Qaiy,  the  source  from  which  it  sprang ;  and  the  lower  part  of  the  brachial 
n  frequently  than  the  upper.  In  one  case  of  high  origin  of  the  ulnar  artery 
▼i—cil  was  connected  with  the  brachial  opposite  the  elbow-joint  by  meant  of 
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a  tmnsverso  brancH  (Grubeff  Eeioli.  Arck,   1871).    Boe^  on  this  lubjeoi,  tha 
remiLrka  on  the  Yiurieties  of  the  axillary  and  braohial  arteries. 

Fig.  255.  Fig.   255.— High  origin  akp  pxtpiuftciai.  copusi  of 

TiTB    rLx^K    ARTERY  (froiu   li.  QuAin,   and  horn  a 
preparation  in  Allen  Thomson's  collection).     | 

a^  bic«pa  muscle  coverod  by  the  dc«p  £Mieia;  5»  1^,  fucia 
of  the  lormrm,  which  hai  been  opeaed  in  a  considerable 
extent  to  show  the  radial  artery  aubjooeDt  to  it ;  <*, 
median  nerve;  cf,  ulnar  nerre;  1,  on  the  biceps  mtucte, 
point*  to  the  bnn^iiial  artery  after  having  given  off  the 
ulnar  artery  higher  up,  and  dividing  at  \\  into  the 
radial  artery  and  a  deep  Tesael  corrt^sponding  to  the 
interosseous  and  a  part  of  the  normal  ulnar  ;  2,  on  the 
BupiiiJitt^r  longna  muicle,  pointH  to  the  radial  artery  ; 
3»  3,  artery  which  ia  giren  ofT  by  the  bracfatal  In  the 
ami,  and  which  descending  upon  the  fascia  takes  the 
place  of  t!ie  ulnar  at  tlie  wri^  ;  3\  the  Muue  continued 
into  the  supcrlicial  palmar  arch,  giving  oS  digital 
branchee  in  the  u.^uitl  manner,  and  joined  by  4,  the 
superficial  volar  branch  of  the  radial ;  6,  5,  distal 
braachca. 

Churge, — The  poaition  of  the  nlnar  artery  in  the 
forearm  is  more  frequently  altered  than  that  of 
tho  radiuL 

In  case^j  of  high  origin,  it  almost  mvariablj 
desoendj^  over  the  mnecles  arising  from  the  inner 
condyle  of  the  humerus,  only  one  ejcception  to 
thi5  rule  having  been  met  with  by  R.  Quaiti 
(pL  *M,  fig.  2).  In  one  imftance  the  nlnar  artery 
taking  thi«  coni-He  divided  jti^t  below  the  elbow 
into  a  Bupertieial  and  deep  brunch  (Gruber,  h>r. 

Mo«t  commonly  in  mich  cases  It  is  ooTered  by 
the  fascia  of  the  forearm;  bat  instanoes  also 
occur  in  which  the  artery  rests  on  the  ftmdm,  and 
either  oontinaea  in  that  position  or  again  sinks 
beneath  the  fascia  lower  down^  while  the  TesMl 
thufl  dijipoBod  is  dintributed  below  after  the  maaaer 
of  the  normal  lUnar  artery.  The  ressel  from 
which  the  high  nlnar  separates  is  afterwards 
divided  into  the  radial  arteiy  and  the  interossooiis ; 
it  appears  therefore  probable  that  the  abnonnil 
arrangement  results  from  early  obstruction  of  the 
nlnar  artery  below  the  origin  of  the  interosseous, 
and  the  development  of  a  snpcrfieisl  tss  absitans, 
which  unites  the  portion  of  veflsel  below  thsS 
obstruction  with  the  axillary  or  braobial  trunlL 
The  interosseous  artery  in  such  cases  of  abnor- 
mality thus  comprises  not  only  the  oidinary  inter* 
osiooiis  hranoh,  but  likewise  the  portion  ol  ulnar 
artery  above  the  obstruction  ;  end,  in  acooidanoe 
with  this  view,  we  &nd  that  the  recurrent  branches 
are  derived  from  it. 
The  nlnar  arteiy  has  been    seen    occssionaUjr 

taking  a  superficial  course  when  arising  in  the  usnal  situation^  and  in  these 

oases  alio  the  recurrent  and  interosseous  arteries  are  given  off  by  the  radial 

tnu^ 

As  to  ttize^  the  n^ar  artery  prosenti   some  Tarletles   which   are  general^ 

aooompanied  by  deinatioiui  of  an  opposite  and  compensating  character  in  tlia 
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ndial  artery ;  bat  as  these  inflnenoe  the  extent  of  the  distribntion  of  the  ulnar 

Hterj  in  the  hand  they  will  be  noticed  in  connection  with  the  yarieties  of 

tiie  Tesseli  of  that  part 

3ranek£S, — The  anterior  and  posterior  ulnar  recurrent  branches  freqoentij 

I  bj  a  common  trunk.    One  or  both  have  been  seen  to  arise  from  the  brachial 


Tlia  interior  and  posterior  interosseous  arteries  are  occasionally  given  seiMtrately 
fiom  the  nlnar.  l^e  common  interosseous  trunk  has  been  found  to  arise  aboye 
Hb  oxdinary  sitoation,  taking  origin  from  the  brachial,  and  even  (but  more 
caiely)  from  the  axillary  artery,  ^e  anterior  interosseous  artery  has  been  seen 
cf  kffge  size,  reinforcing  the  radial  or,  more  rarely,  the  nlnar  artery  by  means  of 
m  tnaisTersely  directed  branch  joining  the  main  trunk  at  the  wrist  (enlargement 
cf  an  anterior  carpal  artery) ;  or  its  posterior  branch  has  been  seen  joining  the 
ndial  on  the  back  of  the  hand.  More  frequently  it  gives  off  a  large  median 
vriezy. 

liedian  artery. — ^The  branch  accompanying  the  median  nerve  is  sometimes 
■mch  enlarged,  and  in  such  cases  may  be  regarded  as  a  reinforcing  vessel.  It  is 
generally  a  branch  of  the  anterior  interosseous,  but  sometimes  of  ti^e  nlnar ;  and 
note  rarely  a  median  branch  has  been  met  with  descending  from  the  brachial  or 
aadllary  artery.  Qenerally  accompanying  the  median  nerve  beneath  the  annular 
Ugament,  occasionally  however  jmssing  over  the  front  of  the  ligament,  it  enters 
tibe  palm  of  the  hand  and  there  ends,  most  frequently  by  joining  the  superficial 
palmar  arch,  sometimes  by  forming  digital  branches,  and  in  other  oases  by  joining 
digital  branches  given  from  other  sources  (figs.  251,  260). 

BITFZBFICIAL   PALXAB   ABCH   {17). 

The  superficial  palmar  arch  is  the  continuation  of  the  ulnar  artery  in 
the  hand.  As  it  passes  over  the  anterior  annular  ligament  the  ulnar 
artery  gives  off  its  deep  branch,  and  a  little  below  that  band  it  turns 
ont^muB  across  the  palm  of  the  hand  towards  the  middle  of  the  muscles 
of  the  thumb.  In  this  course  the  vessel  describes  a  curve,  having  its 
convexity  directed  towards  the  fingers,  and  extending  downwaixlfl 
somewhat  lower  than  a  line  on  a  level  with  the  metacarpo-phalangeal 
articulation  of  the  thumb.  The  arch  is  sometimes  completed  on  the 
outer  side  by  inosculating  with  the  superficial  volar  branch  of  the  radial 
arteiy,  and  in  many  cases  it  is  connected  also,  by  a  small  branch,  with 
the  radialia  indicia  or  princeps  pollicis  artery  at  the  lower  border  of  the 
adductor  pollicis  muscle. 

The  superficial  palmar  arch  rests  at  its  commencement  on  the  annular 
ligament  of  the  wrist,  and  slightly  on  the  short  muscles  of  the  Uttle 
finger  ;  then  on  the  tendons  of  the  superficial  flexor  of  the  fingers,  and 
the  divisions  of  the  median  and  ulnar  nerves,  the  latter  nerve  accompany- 
ing the  vessel  for  a  short  distance.  It  is  covered  towards  the  ulnar 
bmer  of  the  hand  by  the  palmaris  brevis,  and  afterwards  by  the  palmar 
fascia  and  the  integument. 

Bbai7CH£S. — The  superficial  palmar  arch  gives  off  small  twigs  to  the 
superficial  muscles  and  integument  of  the  palm,  and  the  following  larger 
branches  to  the  fingers  : — 

The  digital  arteries  (▼),  usually  four  in  number,  proceed  downwards 
finom  the  convexity  of  the  palmar  arch  to  supply  both  sides  of  the  three 
inner  fingers,  and  the  ulnar  side  of  the  fore  linger.  The  first  digital 
branch  (often  derived  firom  the  deep  arch)  inclines  inwards  to  the  ulnar 
border  of  the  hand,  and,  after  giving  minute  offsets  to  the  muscles  of  the 
little  finger,  runs  along  the  inner  margin  of  its  phalanges.  The  second 
nms  along  the  fourth  intermetacarpal  space,  and  at  the  root  of  the  fingers 
divides  into  two  collateral  branches,  which  proceed  along  the  contigaoas 
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borders  of  tlic  rin^  and  little  fingers.  Tlic  third  is  similarly  distribntrf 
to  the  rinjc:  and  middle  fingers  ;  and  the  fourth  to  the  middle  and  inda 
fingers.  The  thumb  and  the  radial  side  of  the  index  finger  are  gnpplid 
from  the  radial  artery. 


Fig.  256. 


Fig.  256.— SrpBRFiaAL  disskctios  or  tnyn 

PART  OP  THE  FORKARX  AKD  THB  BA5D,  dCVin 
THE  RADIAL  AND  UL5AR  ARTERnU,  THE  SCPD- 
FICIAL     PALXAR    ARCH,     A5D    THE    ACCOIPiniK 

KER^-ss  (from  R.  Qoain).     J 

a,  placed  on  the  deep  fascia  of  tlie  fQRini,W 
tween  the  tendons  of  the  palmazis  kmgni  and  inr 
carpi  radialis  muscles ;  6,  points  bj  a  line  era 
the  pisiform  bone  to  the  ulnar  nerre ;  c,  poiotitotk 
styloid  process  of  the  radios  and  twigi  of  the  afiil 
nerre ;  1,  radial  artery  lying  on  the  flexor  b  . 
pollicis ;  1',  the  same  passing  beneath  the  VoAm^ 
the  extensor  ossis  metacarpi  and  ezt.  primi  iitoi 
)x>llicis ;  2,  superficial  rolar  branch,  pieraag  tk 
short  muscles  of  the  thumb  and  emerging  bdov  to 
join  the  superficial  palmar  arch  ;  3,  external  laadb 
of  the  princeps  pollicis ;  4,  radialis  iiidids;  a  bniA 
from  the  superficial  arch  is  seen  joining  tbe  inlnHl 
branch  of  the  princeps  pollids ;  5,  ulnar  artoy  ^ 
upon  the  flexor  profundus  digitomm ;  5',  the  mm 
descending  on  the  anterior  annular  ligament  tofam 
the  sQpenicial  palmar  arch  ;  6,  deep  bimnck  of  Ik 
ulnar  artery  passing  between  the  abdodor  wA 
flexor  minimi  digiti  to  join  the  deep  aith,  aoNB* 
panied  bv  the  deep  branch  of  the  nlnar  nenv ;  7, 8b 
1*.  10,  four  didtal  arteries  from  the  snparfidal  aich; 
7.  and  $,  are  accompanied  by  the  digital  biiMikiff 
the  ulnar  nerre,  and  3,  4,  S*,  and  10,  by  bimaeheiif 
the  me<iian  nerre. 


Tiio  didtal  arteries  descend  in  the  intff- 
Tab  between  the  flexor  tendons^  resting 
np«?n  the  diptal  nerves  and  lumbricales 
m::s«;Its,  as  far  as  the  clefts  of  the  fingen. 
w!i*:re  th»:y  an?  juirK-«i  hv  the  palmar  int€^ 
ossooiK  arteries  tV-  n\  the  il^tp  ar«'h,  an-i  bv  inferior  perforatin<)r  arteries 


frvnu  t!io  b.u^k  of  t!\o  !i;r:d. 


On  til- 

u?fr 


:dos  of  the  fingers,  each  collatcnl 
artifT  lios  i mr  :\:h  the  o  rrvsiK-ndini:  nerve,  and  jrives  branches  which 
siippiv  tho  sh-:;i:h>  of  tl^o  tcHiior^s  and  the  joints,  some  of  them  anastomo- 
sfni:  aor  >s  rho  rS.^:::  of  the  Knoswirh  similar  branches  from  the  opposite 
side.  A:  ;•*•:::  :h-:  n-i-Mlo  of  :ho  last  phalanx,  the  two  arteries  of  each 
m  an  an:h.  from  which  numerous  brancbes  pro- 
:  ;i:id  s::cv::tanO'  US  tissue  of  the  tip  of  the  finsitf. 
.•  <:r.:'::::rvs  or^  cho  back  of  the  sco.^nd  and  third 
.1  ck?  f  kx::^  lvne^:h  :ho  rj:itrix  ».f  the  naiL 

■r.  :*-?  >mr:h-?s  of  :>.^  Fir*:r^:iiLL  palmar  arch  will  be 


Tiii^jr  C'  "  vjrjT-^  a::  I  \ 
iwti  to  surr'v  ::..;  sk 
O:hor  oi!W:s  V^^  : 


r.Sa»: 


ptia:ar.p:S,  arid  :.  "i 


...V 


ttcxvr  iui.sv*Us  ;:' 
ihe  mdiftl  artcrv 


A\ 


:3'JL?.  AF.TEST  arises  at  the  commence- 
an:r..  :z:n:-.»iii:e>  NjIow  the  pisifonn 


V*  v  :":•;  :*:.:?  r*-lr.:  l^c-x-:-:::  :he  aKinctor  and  short 
:l{c  li::!c  r:.r:r.  ::  :n:sc.ila:es  with  tbe  termination  of 
ir.l  s«.^  o.  r.v'cr^s  rh-c  d:cr  ralmar  arch. 
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SADIAL  ABTEBT  (IV). 


The  radial  arteij  appears  by  its  direction  to  be  the  continnation  of 
the  brachial,  although  it  docs  not  eqnal  the  ulnar  in  size.  It  extends 
^riimg  the  i^nt  of  the  forearm  as  far  as  the  lower  end  of  the  radios, 
lidow  vluch  it  turns  round  the  outer  border  of  the  wrist,  and  descends 
to  the  upper  end  of  the  space  between  the  metacarpal  bones  of  the  thumb 
md  fo]4nnger :  there  it  passes  forwards  into  the  pahn  of  the  hand, 
supplies  digital  branches  to  the  thumb  and  index  finger,  and  terminates 
in  we  deep  pahnar  arch.  In  consequence  of  the  changes  in  its  direction, 
the  course,  connections  and  branches  of  the  radial  artery  may  be  sepa- 
Htdj  described  in  the  forearm,  at  the  wrist  and  in  the  hand. 

Is  THB  FOBEABM. — ^The  radial  artery,  commencing  at  the  point  of 
hiftncatioQ  of  the  brachial  opposite  the  neck  of  the  radius,  descends  with 
•  nearly  straight  course,  along  the  outer  part  of  the  front  of  the  forearm, 
fa>  the  styloid  process  of  the  radius.  Its  position  is  indicated  b^  a  line 
dimwii  from  the  middle  of  the  bend  of  the  elbow  to  the  narrow  interval 
between  the  scaphoid  bone  and  the  tendons  of  the  extensors  of  the  thumb, 
which  can  be  readily  felt  on  the  outer  border  of  the  wrist. 

The  radial  artery  is  nearer  to  the  surface  than  the  ulnar  ;  it  is  covered 
in  its  npper  half  by  the  fleshy  part  of  the  supinator  longus  muscle,  which 
must  be  drawn  aside  in  order  to  bring  the  vessel  into  view ;  in  its  lower 
half  only  by  the  integument  and  fascia.  At  first  it  is  in  contact  with  the 
tendon  of  the  biceps,  and  is  supported  by  the  fatty  tissue  contained  in 
the  hollow  in  the  front  of  the  elbow,  which  separates  it  from  the  short 
mptnator  muscle.  It  then  rests  in  succession  on  the  insertion  of  the 
pronator  teres,  the  thin  radial  origin  of  the  flexor  sublimis,  the  flexor 
ton^OB  poUids,  the  pronator  quadratus,  and  the  lower  end  of  the  radius. 
It  is  at  this  last  point  that  the  pulse  is  usually  felt  during  life.  To  the 
inner  side  of  this  vessel  lie  the  pronator  teres  in  the  npper  part  of  its 
oonne,  and  the  flexor  carpi  radians  in  the  remainder ;  and  on  the  outer 
side,  in  its  whole  conrse  along  the  forearm,  is  the  supinator  longus 
moBcle. 

Belation  to  veins, — The  artery  is  accompanied  by  veruz  comUeSj  which 
hsTB  the  usual  arrangement  of  those  veins. 

RBlaiion  to  nerves. — The  radial  nerve  is  near  the  artery,  on  its  outer 
ride,  in  the  middle  third  of  its  course.  At  the  elbow  this  nerve  is  sepa- 
rated from  the  artery  by  a  considerable  interval ;  and  towards  the  lower 
end  of  the  forearm  it  turns  backwards  beneath  the  tendon  of  the  supi- 
nator longus,  to  reach  the  dorsal  aspect  of  the  limb,  and  thus  loses  all 
connection  with  the  artery.  Some  filaments  of  the  external  cutaneous 
nerve  pierce  the  fascia  to  reach  the  lower  part  of  the  artery,  which  they 
accompany  to  the  back  of  the  carpus. 

Bbakghes. — In  the  forearm  the  radial  artery  gives  many  small 
museulcar  offsets  to  the  surrounding  muscles  and  the  following  named 
branches,  viz. : — 

1.  The  radial  recurrent  artery,  which  varies  much  in  size,  arches 
apirards  from  the  radial  soon  after  its  origin,  running  between  the 
branches  of  the  musculo-spiral  nerve.  It  lies  at  first  on  the  supinator 
brevis;  and  then  on  the  brachialis  anticus,  being  covered  by  the  supinator 
longus.  In  the  interval  between  the  last  two  muscles,  it  anastomoses 
with  the  anterior  terminal  branch  of  the  superior  profunda. 
From  the  lower  or  convex  side  of  this  artery  are  given  off  aeveral 
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branches ;  one  or  more,  of  considerable  gize,  to  the  Bupinafcor  and  radial 
extensor  mnseles^  and  Bomc  beneath  the  latter  to  iiuiustomfjso  with  tho 
pcifitcrior  interosseous  recurrent.  It  also  supplies  the  Rupiuator  hrevis, 
and  bracbialis  aiiticus  in  part. 


Fig.  257. 


i 


Fig,     257.— DkITP   A3TtKRI0R    TIBW    OF    xm    AE» 
TI^HTICS    OP    T1IR     FottEAitM    A»P    VUVt>    (from 

TiodctDiinn).  \ 

For  the  full  de^ription  of  this  figure  sec  p.  ilBm 
The  foHnwiug  numbera  refer  to  the  radiiU  artery 
Mid  its  branch©? :  5,  iip]^>er  purt  of  the  ra4iiU 
artery  iind  radial  recurrent ;  5',  lower  jmrt  of  tii« 
mdini  artery,  giriog  off  the  jint€rior  riirpa]  and 
*operficird  rohir  branches  ;  i>^,  the  nnVml  artery^ 
emergJDg  from  Iwtweon  the  hemln  of  the  aUhif** 
tor  indicis  muscle  and  forming  the  tleep  p«ilm.ir 
jorh  ;  0,  placed  lietwecn  the  princejw  pollitiB 
and  rrnlMis  iiidicin  branches  of  tho  radiAl  artery. 


2.  Thci  anterior  radial  carpal  is 

a  small  bninch  which  arisrs  near  the 
lower  iKirder  of  the  pronator  quad- 
ratus  mnsi'le,  and  runs  inwards  in 
IVont  of  the  wrist  to  anastomose  with 
a  similar  branch  of  tlie  ulnar  arteiy. 
The  arch  thus  fonned  (jnifmm-  mrfHtl 
art/i)  is  joined  above  by  communi- 
cating oflsets  from  the  anterior  inter- 
088e(His  nrtery  and  below  by  the  recur- 
rent branches  of  the  deep  palmar  arch, 
tli«8  givinpj  rise  to  a  network  i>ver  the 
front  of  the  wrist*  from  which  twii^R 
are  snpfiliefl  to  the  carpal  bones  and 
articulations, 

3.  The  smperficial  volar  arter^^ 
arigint;  froiii  the  r^adial  near  the  j)laee 
whc'R*  it  leaves  the  front  of  tho  fore- 
arm, paases  onwards  into  the  band. 
In  siz^'  it  is  variable  ;  in  most  instanaii 
it  is  very  small,  and  ends  in  the  musf^lea 
of  the  thumb  ;  but  in  others  it  attains 
considerable  size,  and,  crossing  tlieee 
niu^cle^,  tenninates  by  inosculating 
with  the  radial  extremity  of  the  super- 
ticial  [wdmar  arch,  which  it  thus  com- 
pletes. 

At  tue  whist.— Below  the  styloid 
process  f>f  the  radius,  the  radial  artery 
turns  baclvwanls,  jmssinij  beneath  the  tendons  of  tho  extt^nsors  of  the 
metmtirpal  hf»ne  and  fii-st  phalanx  of  the  thumb,  and  rcstinj^  nfMin  the 
extenuil  latend  ligament  of  the  WTist-joint.  It  then  nnis  downwurils 
for  a  short  dist^mce  over  tlie  R-aphoid  lione  and  trapezium,  btHn^  crossed 
by  the  tAmdon  of  the  extensor  of  the  second  phalanx  of  the  thumb,  and 
reaches  the  upjier  cud  of  the  space  between  the  first  and  second  metof- 
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Fif.  25S. — AcTEKm  or  rai  octse   ax»  sack 

FABT  OP  THS  AUI  ASJ>  BJLXIS  SCPESFKIAL  TIEV 

(from  Tledemaim).         4 

a,  dehoid  mmcle  ;  ft,  outer  bead  of  trieefs  ;  r, 
Hccps ;  </,  bnchialis  antkos  ;  e,  aapiBator  loogus : 
/,  exieiksor  carpi  nduJu  longior  ;  ^  brerior  :  A« 
extcBsor  commanis  digiionim  and  extensor  nunini 
digiti  ;  i,  extensor  carpi  ninaris ;  t^  anconeus  ;  /« 
flexor  carpi  uJnaris ;  m,  extensor  oasis  metacarpi 
poUicis  ;  n,  extensor  primi  interaodii  poUids ;  o, 
extensor  secondi  intemodii  poUkb ;  1,  1,  cata- 
neons  and  posterior  terminal  branches  of  the  sn- 
perior  profondA  arteiy,  tbe  latter  descending  to 
anastomooe  with  the  branches  of  tbe  interoaseons 
and  radial  recwrent  arteries ;  %  abore  tbe  posterior 
annular  ligament,  points  to  the  posterior  branch  of 
tbe  anterior  interoooeoos  arteiy  ;  3,  posterior 
carpal  branch  of  the  nlnar  artery ;  4^  nMlial  arterr, 
taking  its  coarse  between  the  external  lateral  liga- 
ment of  the  wri«t-joint  and  tbe  tendons  of  the  ex- 
tensor muscles  before  passing  near  5,  between  the 
two  heads  of  the  abductor  indicia  ;  beneath  the 
extensor  tendons  is  seen  the  posterior  carpal  arch, 
giring  in  this  case  the  three  dorsal  interoseous 
arteries  ;  6,  the  inner  dorsal  artery  of  tbe  thamb ; 
7,  tbe  outer  dontal  artery  of  tbe  index  finger  ;  7', 
the  metacarpal  branch  of  the  ulnar  artery  and 
Itetween  7,  and  7\  the  remaining  dorsal  digital 
arteries,  formed  by  the  bifurcation  of  the  dorsal 
interosseous  arteries. 
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carpal  bones,  where  it  turns  forwards 
into  the  palm  of  the  hand,  bj  passing 
between  the  heads  of  the  first  dorsal 
interosseous  muscle. 

As  it  turns  round  below  the  end  of 
the  radius  the  artery  is  deeply  seated, 
but  afterwards  it  comes  nearer  to  the 
surface.  It  is  accompanied  by  two  veins 
and  by  some  filaments  of  the  external 
cutaneous  nerve,  and  is  crossed  by  sub- 
cutaneous veins  and  by  branches  of  the 
radial  nerve. 

]^RAXcu£s.^l.  The  posterior  radial 
omrpal  is  a  small  but  constant  branch. 
It  arises  beneath  the  extensor  tendons  of 
the  thumb,  and  running  inwards  on  the 
back  of  the  carpus  anastomoses  with  the 
posterior  ulnar  carpal  branch,  completin*^ 
the  posterior  carpal  arch,  from  which  the 
dorsal  interosseous  arteries  of  the  third 
and  fourth  spaces  spring.  It  anasto- 
moses, also,  with  the  terminal  branch  of 
the  anterior  interosseous  of  the  forearm. 

2.  The  first  dorsal  interossoous 
artery,  arising  beneath  the  extensor  ten- 
dons of  the  thumb,  frequently  in  common 
with  the  posterior  caipal  branch,  passes 
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to  the  intciTal  between  tho  second  and  third  metacarpal  bones,  commu- 
,  nieAtes  with  the  fii-sfc  superior  perforating  hmnch  of  the  deep  piilmar 
'  arch,  and  descends  on  the  secund  dorsal  intcrosseoue  muscle  to  the  level 
of  the  metacarpo-phalaojTcal  articnlations*  It  here  sends  forwards  a 
slender  inftnar  per/aratimf  branch  to  join  the  con'csponding  palraar 
dicfital  arteiy,  and  ends  by  dividing  into  two  dorsal  dtqita!  branches 
which  ramify  on  the  adjacent  margins  of  the  index  and  middle  fingers^ 
as  fwr  as  the  base  of  the  second  phalanx,  and  anastomose  on  the  sides  of 
the  fingers  with  the  palmar  collateral  arteries. 

The  second  and  third  dorsal  interosseous  arteries,  springing  from  the 
posterior  carpal  arch,  arc  distributed  in  a  similar  manner  in  the  third  and 
fourth  intcrdigital  spaces,  but  their  inferior  perforating  branches  arc 
often  wanting. 

3.  The  dorsal  arteries  of  the  thmnlip  two  small  branches,  arising 
separately  or  together  opposite  the  base  of  the  metacarpal  bone,  run  upon 
the  dorsal  aspect  of  the  tliunib-boncs,  one  at  the  radial,  the  other  at  the 
ulnar  bonier, 

4.  Tho  dorsal  artery  of  the  index  finger,  a  very  small  branohi 
arises  below  the  pi*ecetitng,  and,  sending  branches  to  the  abductor  indicia, 
runs  along  the  radial  side  of  the  back  of  the  index  finger. 

Ix  THE  HAXD. — Thc  radial  artery,  entering  the  palm  between  the 
heads  of  the  abdnctor  indicis  muscle,  immefliately  gives  off,  under  cover 
of  the  deep  pait  of  the  flexor  brevis  pollicis,  the  large  arteiy  of  the 
thumb  and  thc  radial  branch  of  the  index  linger,  and  turns  inwards  to 
form  the  deep  palmar  arch  by  inosculating  with  the  deep  branch  of 
the  ulnar  artery. 

The  large  artery  of  the  thuLmh  (ari,  pi^ncepB  poUkia)  passes  down- 
wards in  front  of  the  abductor  indicis,  between  the  metacarpal  bone  of 
the  thumb  and  the  muscles  covering  it,  to  the  space  between  the  heads 
of  the  flexor  brevis  pollicis.  At  that  point,  and  beneath  the  tendon  of 
the  long  flexor,  it  divides  into  two  collateral  branches^  which  course 
along  the  borders  of  the  phalanges^  on  their  palmar  aspect,  and  unite  in 
front  of  the  last  phnlani,  to  form  an  arch  similar  in  arrangement  to  that 
on  the  other  fingers. 

The  radial  hranek  of  the  index  flngeir  {art  radiaJis  indicis) 
desccndB  between  the  abductor  indicia  and  adductor  pollicis  muscles,  ana 
continues  along  the  radial  border  of  the  index  finger,  forming  its  ra<ltal 
collateral  branchy  and  ana^^^tomosing  in  the  nsual  manner  on  the  la«t 
phalanx  with  the  nlnar  collateral  branch  derived  from  the  superficial 
palmar  arch.  This  arteiy  sometimes  arises  by  a  common  trunk  with  the 
foregoing,  or  more  frequently  is  united  with  the  inner  collateral  artery 
of  the  thiimlx 

Varieties. — Origin.— In  tho  obeGirations  of  Etchaid  Qnaln,  thc  radial  arteiy 
was  found  to  aziso  higher  ap  than  naual  in  nearly  one  case  in  eight.  Ite  origin 
waa  mnch  more  frequentlj  from  the  axillarj,  or  from  the  upper  part  of  the 
brachial,  than  from  the  lower  part  of  the  hitter  otteiy.  Low  origin  of  the  radial 
artery  is  mnch  Icse  freqnent  (*eo  p.  413),  but  it  haa  been  found  ariiing  below  thfi 
tipper  third  of  the  forearm  (Tiedemann^  tab.  47,  fig.  3). 

Omrjie, — The  radial  artery  more  rarely  deriatea  frc<ra  its  nsnal  portion  aloo^ 
the  forearm  than  the  nlnar.  It  hae  been  fonnd  lying  npon  the  semilunar  fanaa 
of  the  biocpA,  and  over  the  aponvorosia  of  the  forearm  inatead  of  beneath  thoM 
stracturev.  It  occaNionally  torni  backwards  orer,  inatead  of  beneath ,  thu  temdcmt 
of  the  extensor  mnsoleB  of  the  thumb  ;  and  in  rarer  cases  it  has  been  soeo  jmrnin^ 
backwards,  o?er  the  supinator  longns,  above  the  middle  of  tho  forsanii,  and 
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descending^  acroflB  the  thnmb-mniclcs  to  the  wxist  In  caseB'of  low  origin  the 
radial  artery  paaBes  beneath  the  pronator  teres  and  the  radial  origin  of  the  flexor 
sablimis  digitonun  to  its  nsual  position  between  the  tendons  of  the  supinator 
longns  and  flexor  carpi  radialis,  and  in  two  or  three  of  these  oases  it  has  been  seen 
joined  bj  a  ras  aberrans  as  it  makes  its  appearance  saperficiallj  (B.  Qnain,  pL 
85,  fig.  4,  G.  D.  T.).  As  has  been  previously  stated  (p.  414),  the  vasa  aberxantia 
occasionally  derived  from  the  bnudiial  or  axillary  artery  commonly  end  by  join- 
ing the  racUal,  or  one  of  its  branches. 

She. — The  radial  artezy  is  sometimes  mnch  smaller  than  nsual,  and  it  has  been 
seen  terminating  in  the  carpal  and  superficial  volar  offsets,  or  in  muscular  offsets  at 
a  variable  level  in  the  forearm.  A  few  instances  of  absence  of  the  radial  artery 
are  also  recorded,  the  brachial  artery  being  continued  directly  into  the  ulnar- 
interosseous  trunk,  and  giving  off  only  a  radial  recurrent  bnuich  at  the  usual 
place  of  division.  In  these  oases  the  deficiency  is  generally  supplied  by  the  ulnar 
artery  in  the  hand,  or  by  a  large  median  artezy,  more  rarely  by  a  branch  of  the 
anterior  interosseous  directed  outwards  in  front  of  the  wrist,  or  joining  the 
diminished  radial  trunk  at  the  back  of  the  hand  (p.  421). 

Brancket. — ^The  radial  recurrent  is  sometimes  very  large,  or  it  may  bo  roplaoed 
by  several  separate  branches.  One  considerable  branch  occasionally  passes  back- 
wards on  the  surface  of  the  supinator  brevis  muscle,  and  turns  upwards  behind 
the  outer  condyle  of  the  humerus,  replacing  the  posterior  interosseous  recurrent 
artery.  When  the  radial  itself  arises  high  up,  the  recurrent  artery  usually  comes 
from  the  residual  brachial  trunk,  or  sometimes  from  the  ulnar  artery,  or  more 
rarely  from  the  interosseous.  When  given  from  the  brachial  trunk,  the  radial 
recurrent  has  been  found  crossing  beneath  the  tendon  of  the  biceps. 

The  superficial  velar  branch  is  sometimes  enlarged,  and  furnishes  one  or  two 
digital  branches  (generally  to  the  thumb  and  index  finger),  and  along  with  this 
the  oommunication  with  the  superficial  arch  may  be  absent.  This  branch 
occasionally  arises  much  higher  than  usual,  and  in  a  few  cases  the  radial  arteiy 
has  been  found  dividing  in  the  upper  part  of  the  forearm  into  two  branohes  of 
nearly  equal  sice,  the  one  of  which  descends  into  the  palm  of  the  hand  as  the 
superficial  volar  artery,  giving  off  also  the  carpal  and  dorsal  digital  branches, 
while  the  other  passes  backwards  at  a  variable  level,  over  the  extensor  tendons, 
in  the  manner  described  above. 

The  carpal  and  dcrmU  imtercncaui  branches  of  the  xadial  an  aomfftimwi  wtBij 
small,  their  place  being  supplied  by  the  perforstdng  offset  of  the  anterior  inter- 
osseous, apparently  by  an  enlargement  of  the  ordinary  anastomosis  between  them. 

The  first  dorsal  interosseous  branch  is  not  unfrequently  much  enlarged,  and 
furnishes  the  collateral  digital  arteries  to  the  index  and  middle  fingers.  The 
dorsal  artery  of  the  index  finger  may  similarly,  though  more  rarely,  supply  one  or 
both  of  the  collateral  arteries  of  the  adjacent  sides  of  the  thumb  and  index  finger. 

DEEP   PALICAB  ABGH   (T). 

The  deep  palmar  arch,  the  continuation  of  the  radial  artenr,  oom- 
mcnccs  at  the  upper  end  of  the  first  interosseous  space,  extend  trans- 
versely across  the  palm  towards  the  fifth  metacarpal  bone,  and  is  com- 
pleted by  the  deep  branch  of  the  ulnar  artery.  The  convexity  of  the 
arch  thus  formed  is  directed  downwards.  It  rests  on  the  interosseous 
muscles  and  on  the  metacarpal  bones  immediately  below  their  carpal 
extremities,  and  is  covered  by  the  flexor  brevis  poUicis,  the  flexor  tendons 
of  the  fingers,  and  the  opponens  and  flexor  brevis  minimi  digiti.  It  is 
nearer  to  the  carpus  than  the  superficial  arch,  and  differs  ih)m  it  in  re- 
taining its  size  almost  undiminished.  It  is  accompanied  for  some  distance 
by  the  deep  branch  of  the  ulnar  nerve,  which  runs  from  the  inner  end  of 
the  arch  outwards. 

Branches.— 1.  The  reonrrent  branches  ascend  from  the  upper  con- 
cave side  of  the  arch,  and  anastomose  with  the  branches  of  the  anterior 
carpal  arch. 
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2.  The  superior  perforating  Iniiiiches,  throe  in  niinx1>er,  frcqacTitty 
arise  in  cooimon  with  the  following  hnmches ;  they  pass  backward^ 
throDgh  the  upper  extremities  of  the  inner  three  fnterosaeous  spaoefi  to 
inoBcnlate  with  the  clorsiil  intcrosseoug  nrteries, 

3.  The  palm&r  interoBseoos  artarieft,  usimlly  three  in  number,  hut 
very  liable  to  variation,  lie  in  front  of  the  interosseous  spaces,  supply  the 
musclca  there,  mid  inosciihite  at  the  clefts  of  the  fingers  with  the  digital 

Pig.  259.  pjg^  259. — ^DtiP  artkrim  ov  the  wrist   axi> 

FkhM.  {trom  R.  Quain).     ^ 

The  anterior  annular  ligament  of  the  wrwi  luu 
1k;czi  ill vi dec]  ;  ibe  tower  porta  of  the  oommoa 
Dexoi?  and  flexor  of  the  thumb  have  been  retntiTed, 
and  portions  of  tbe»e  tendons  are  turned  down 
upon  the  fingem  with  parta  of  tlio  lumbricalca 
muDcJes  ;  the  snperficiuJ  iiaJmar  arch  h  removed « 
and  the  interosfioous  mu»clcaaroerpoaed:  a,  ulnar 
nenre ;  6»  tendon  of  the  flexor  carpi  ulnaria  muacle; 
c^  tcnJon  of  the  flexor  c&tiA  mdinlh  ;  d^  tendon  «^ 
the  extenscjr  o^ais  mct^icarpi  pollicm ;  1,  radial 
artery ;  l\  ite  lower  part  giving  ofl"  the  anterior 
carpal  and  ^perticial  volar  brandies,  the  latter 
cnt  short ;  2,  ulnar  arterj ;  3,  anterior  intcnsMeoat 
artery,  pasting  behind  the  prtmator  quadnlnt 
mnscle ;  4,  radial  artery,  appearing  deeply  in  tkm 
l\'ilm  tietwecn  the  firet  and  second  m(fta(ai|Ml 
l»oiieH  and  pansing  into  the  deep  palmar  arch  ;  6, 
deep  brunch  of  the  ulnar  ftrleiy,  dipping  between 
the  abductor  and  flexor  breria  mtnlmi  digiii  to 
join  the  deep  arch,  and  accompanied  by  Ibe  deep 
braach  of  the  ulnar  nerve  ;  0,  a  digital  artery, 
rimit^g  from  the  first  part  of  the  ftuperficlal  palmar 
arch  ;  7«  princepa  pollicLB,  and  8,  radialia  indicia 
arteries  ;  y,  0^  9,  interosseoua  branchea  of  lfc« 
deep  ]Jialmar  arch,  proceetling  down  on  the  inter^ 
osj^cous  mu^clcA  to  join  the  (lalmar  digital  artcriaa 
from  the  «Mp«r6eiai  aruh» 

branches  from  the  sujwrficial  areh. 
There  m  gcn^rullj  also  a  communiciU- 
iiig  l)ranch  pissing  firora  the  innenuoet 

interosseous  artery,  or  from  the  deep  areh  itseIC  tu  the  digital  artery  of 

the  inner  Bide  of  the  httle  fitit^er. 

It  ia  hy  an  enlargement  of  these  small  vesselfi  that  the  deep  palmar 

arch  Bomttimea  suppUes  the  corresponding  digital  arteriea  when  thoaa 

derived  from  the  superficial  arch  arc  smidl  or  absent, 

Varletieaof  theBrterioBofthehand.^The  arteries  of  the  hand  fni<|ii«iD(|j 
vary  from  their  tuaal  mode  of  distribution, 

(a)  By  far  the  lar;ger  Dumber  of  deviations  consist  of  a  deficienej  in  dtiiir  1_ 
radial  or  ulnar  sy^^t^m  of  arberiest,  accompanied  by  a  conreit{x)uding  i]U3i«ui| 
the  other  ;  and  it  may  t>e  observed  that  Uie  defect  la  much  more  ootsmusolj  I 
the  part  of  the  ^u^x^rflcial.  and  the  increase  on  the  part  of  the  deep  tei. 

{h)  In  the  second  and  Fmaller  clans  of  yaruitions  a  deficiency  in  on©  or  i 
of  the  two  BVrtcmn  in  ffuppli^d,  either  by  tJie  enlmig-eracnt  of  branchiae  whtcll 
de«c(ind  in  front  of  thi^  liuib.  as  the  f^uperadal  volar  (from  the  radial),  or  tN 
mt"'^  V  (from  the  anterior  interossooas.  aa  ahown  in  fig.  200),  or  by  Ibe 

en!  f  an  interosseous  branch  (from  the  radial)  on  the  back  of  th«  band. 

in  inu«(.rauon  of  these  general  Temark^i  the  following  mode«  of 
of  Uie  vaMolo  nu^  be  mentioned : — 
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In  the  greater  number  of  caaes  the  superficial  palmar  arch  is  dimmtehed^  and 
gives  off  fewer  digital  branched  than  u^ual.  Generally  only  one  branch  Is  wanting, 
YJJLt  that  which  ttuppLie^  the  adjacent  Mdes  of  the  fore  and  middle  fingena ;  but 
BometlmeH  two  or  three  branches  are  absent^  or  even  all  four^  as  when  the 
ulnar  arter>%  after  giving  brancheB  to  the  short  muscles  of  the  little  finger, 
etida  in  the  detip  jialmar  arth.     In  tlie  last-mentioned  case,  which  is  rare,  it 


Fig,  2f>0.— Ak  KNLARaSD  UEDIAN  ARTERY  RXPLAC- 
150  THE  RAOUt  AKD  tLTTAR  IN  THE  SOPPLT  OF 
rAiHAR     ARTERIES    TO     HALF    TU£    ItlOlTS    (from 

Tiwlemnun).     J 

1,  lower  part  of  the  brachial  artery  j  2,  mdiat 
artery,  not  giving:  any  saperficial  volar  branch ;  3, 
recurrent  radial ;  4,  ulmu*  artery,  paR?iijg  over  t!io 
wrist  and  supplying  at  4'.  4',  4',  digital  arteries  to 
half  the  hand  ;  5,  the  enlarged  median  artery  pass- 
iug  In  front  of  the  animlar  ligament  of  the  wrist,  a&d 
supptyitig  b\  6'|  digital  branches  tothti  outer  half  uf 
the  hand. 


Fig   2^0. 


ifl  obviona    that  the   saperficia!   arch   la  alto- 
gether wanting. 

These  various  deflcienciea  in  the  superficial 
palmar  arch  and  it^  branches  are  Uifually  com- 
pensated for  by  an  enlargement  of  the  deep 
arch,  the  palmar  interoeseons  branches  of  which, 
being  increasofl  in  sise,  divide  at  the  cleft*  of 
the  finger«f  and  form  such  collateral  digital 
bnmohe«  as  are  not  derived  from  the  usual 
sDuroe*  But  a  defective  superficial  arch  may, 
IM  before  mentioned,  be  reinforced  from  other 
▼esBela,  vix.,  from  the  superfloial  volar,  from 
«n  enlarged  median  artery,  or    from   a  largo 

■  dorsal  interDsaoous  branch. 
It  t^ometimes^  but  lesa  frequently  happens, 
that  the  deep  system  of  vestk^L^  ia  deficient ;  in 
which  case  the  superficial  arch  may  supply  alt 
the  digital  arterien  to  the  thumb  and  fingers,  or 
one  or  more  of  theee  may  be  derived  from  the 
gaperficial  volar,  the  median,  or  a  dorsal  inter- 
Oaeeous  artery. 

The  superficial  palmar  arch  has  occa- 
ikmally  been  seen  double,  Uic  unperficial 
put  of  the  ulnar    artery  and   the  superficial 

I  volar  branch  of  the  radial  being  each  divided 
into  two  communicating  branches.    Two  of  the 
digitikl   arteries  frequently  arise  by  a  oommon 
tnink. 
bei 
apF 
Inc 
thi 
dig 
: 


flXmOIOAIi   ANATOMY   OF    THS    Ul^KAIt   AND    RADIAIi   AHTXRIXa. 

In  the  upper  third  of  the  forearm,  the  depth  at  which  the  nlmr  artery  Im  placed 
beneath  the  musics  and  the  origin  of  the  large  interoeseous  bnuioh  prevent  the 
application  of  a  ligature  to  this  part  of  the  vessel 

In  the  middle  third,  the  artery  may  be  tied  as  it  approaches  the  ulnar  nerve.  An 
tnofriom  is  made  along  a  line  drawn  from  the  internal  condyle  of  the  humerus  to 
ih«  pisiform  bone,  and  the  intcrmusoular  space  between  thc3  fiexor  sublimis 
digitomm  and  flexor  carpi  ulnaris  opened  up,  when  the  ulnar  nerve  comes  into 
▼ieir.    The  artery,  aocomf»anied  by  its  ye^K  oomites,  will  be  found  to  the  outer 
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side  of  the  nerve,  a  little  waj  removed  from  it,  and  nnder  cover  of  tiki  I 
sablimis  digitorum,  if  the  spot  selected  be  above  the  middle  of  the  tamm. 

Near  the  wrist,  the  artery  is  readily  exposed  by  an  incision  aknf  tti  iritl 
border  of  the  flexor  carpi  ulnaris  tendozL  After  drawing  inwazds  tUi  tate,!'! 
deep  layer  of  fascia  is  seen  covering  the  vessels,  and  on  dividing  this  tke  ulif  I 
is  laid  bare  with  the  nerve  to  its  inner  side.  f 

The  radial  artery  may  be  ligatured  in  any  part  of  its  extent  in  the  fonm^  J 
means  of  an  incision  carried  through  the  skin  and  fascia  in  the  comae  of  tkeiw^l 
i,  e.f  along  a  line  from  the  centre  of  the  bend  of  the  elbow  to  the  fon  |ii:] 
of  the  styloid  process  of  the  radius.  In  the  upper  half  of  the  foreami,  tibeli^  f 
belly  of  the  supinator  longus  will  have  to  be  drawn  outwards ;  in  the  low  hill  ] 
the  artezy  lies  close  to  the  outer  side  of  the  tendon  of  the  flexor  carpi  ladkUiiVA 
forms  a  guide  to  the  vessel. 

At  the  wrist  the  radial  artery  may  also  be  readily  secured,  the  incUoa  U| 
made  midway  between  the  tendons  of  the  extensor  ossis  metacarpi  and  • 
intemodii  pollicis.  It  is  generally  preferable,  however,  to  tie  the  aztayiftfti 
lower  part  of  the  forearm. 

Collateral  circulation,—The  communications  between  the  branches  of  iksriw 
and  radial  arteries,  about  the  wrist  and  in  the  palm,  are  so  nmneroiii  sal  ta 
that  the  circulation  in  the  hand  is  carried  on  without  difficulty  after  ( 
of  either  of  the  main  trunks. 

It  is  important  to  bear  in  mind,  in  connection  with  wounds  of  the  |dM 
arteries,  the  possibility  of  blood  being  conveyed  to  the  hand  by  other  T 
than  the  ulnar  and  radial  trunks,  viz.,  by  a  large  median  arteiy,  or  a 
branch  of  the  anterior  interosseous. 


DESCEKBnre  thosaoio  aorta. 

From  the  point  at  which  its  arch  is  considered  to  terminsle-AB 
lower  margin  of  the  fifth  dorsal  vertebra,  the  aorta  descends  along  tk 
spine  to  the  fourth  lumbar  yertcbra,  where  it  divides  into  the  comffloi 
iliac  arteries.  The  direction  of  this  part  of  the  vessel  is  not  yertid, 
for,  as  it  follows  the  bend  of  the  spine,  upon  which  it  resta,  4  • 
necessarily  concave  forwards  in  the  dorsal  region,  and  convex  forwu* 
in  the  lumbar.  Again,  as  its  commencement  is  on  the  left  side  of  the 
bodies  of  the  vertebrae,  and  its  termination  nearly  in  the  middle  line, 
there  is  a  general  inclination  inwards  in  its  whole  length,  bat  more 
marked  in  the  upper  half.  Within  the  tliorax,  where  the  offsets  m 
small,  the  aorta  diminishes  only  slightly  in  size  (from  23  to  21  mm.); in 
the  abdomen  the  diminution  is  considerable  (from  21  to  17  mm.),incoii- 
seouence  of  large  branches  being  furnished  to  the  viscera  of  that  cavity. 

That  part  of  the  descending  aorta  which  is  situated  in  the  thonx  is 
called  the  descending  thoracic  aorta ;  it  extends  from  the  lower  borda  of 
the  fifth  dorsal  vertebra  on  the  left  side,  to  the  opening  between  the 
crura  of  the  diaphragm  in  front  of  the  last  dorsal  vertebra.  It  lies  in 
the  posterior  mediastinum,  resting  against  the  spine  and  covered  in  front 
by  the  root  of  the  left  lung  and  the  pericardium ;  on  the  left  side  it  is  in 
contact  with  the  corresponding  pleura  and  lung  ;  and  close  to  it  on  the 
right  side  are  the  azygos  vein,  the  thoracic  duct,  and  the  oesophagos.  The 
oesophagus,  however,  towards  the  lower  ]>art  of  the  thorax,  is  in  front 
of  the  artery,  and  near  the  diaphragm  gets  somewhat  to  the  left  ride. 
The  left  or  small  azygos  vein  lies  behind  the  descending  thoracic  aorta. 

The  BRANCHES  derived  from  the  descending  thoracic  aorta  are 
numerous,  but  small.  Thev  are  distributed  to  the  walls  of  the  thorn, 
and  to  the  viscera  contained  within  it — the  parietal  branches  being  the 
larger  and  more  numerous.. 
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A.  Branches  to  the  viscera  : — 

The  pericardial  branches  are  some  very  small  and  irregular  vessels 
which  pass  forwards  and  ramify  on  the  pericardiom. 

The  bronchial  arteries  are  the  nutrient  arteries  of  the  substance  of 
the  luu^,  and  they  supply  also  the  bronchial  glands,  and  in  part  the 
pricardium  and  oesophagus.  These  vessels  vary  frequently  in  number,  and 
in  their  mode  of  origin.  On  the  right  side  there  is  usually  one  bronchial  ar- 
tery which  arises  from  the  first  aortic  intercostal  artery,  or  by  a  conimon 
trunk  with  the  upper  left  bronchial  artery  from  the  descending  thoracic 
aorta  ;  on  the  left  side  there  are  generally  two  arteiies,  both  of  which 
arise  from  the  descending  thoracic  aorta,  one  near  the  commencement  of 
that  trunk,  and  the  other,  named  inferior  bronchial^  lower  down.  Each 
artery  is  directed  to  the  back  part  of  the  corresponding  bronchus,  along 
which  it  runs,  dividing  and  subdividing  with  the  successive  bronchial 
ramifications  in  the  substance  of  the  lung. 

V&rieties. — The  place  of  origin  of  the  bronchial  arteries  is  liable  to  much 
yarlation.  The  artery  of  the  right  side  has  been  found  to  arise  singly  from  the 
aorta,  from  the  internal  mammary,  or  from  the  inferior  thyroid.  The  bronchial 
arteries  of  the  two  sides  have  been  seen  to  aiise  by  a  common  tronk  from  the 
sabclavian  (Haller).  Two  common  trunks,  each  famishing  a  branch  to  the  right 
and  left  Inngs,  have  been  observed  in  a  single  case  to  descend  into  the  thorax, 
after  arising,  one  from  the  internal  mammary,  and  the  other  from  Ohe  superior 
intercostal  artery  (R.  Quain,  pL  26,  fig.  6).  In  some  cases  they  arise  from  the 
under  surface  of  the  arch,  instead  of  from  the  descending  thoracic  aorta. 
Instances  also  occur  of  two  distinct  bronchial  arteries  for  each  lung. 

The  cBBophageal  arteries  are  variable  in  size  and  number.  There 
are  usually  four  or  five,  which  arise  from  the  fore  part  or  right  side  of 
the  aorta,  and  run  downwards  upon  the  oesophagus,  supplying  its  coats. 
Their  lower  branches  anastomose  with  the  ascending  offsets  of  the 
coronary  artery  of  the  stomach  and  with  the  phrenic  arteries^  while 
their  upper  branches  communicate  with  those  of  the  inferior  thyroid 
artery. 

Posterior  mediastinal  branches,  small  and  irregular,  supply  the 
glands,  areolar  tissue,  and  other  structures  in  the  posterior  mediastmum, 
as  well  as  the  vertebral  portion  of  the  diaphragm. 

B.  Branches  to  the  wall  of  the  thorax  ; — 

The  intercostal  arteries  (iv)  arise  from  the  posterior  part  of  the 
aorta,  and  run  outwards  upon  the  bodies  of  the  vertebrae,  to  reach  the 
intercostal  spaces.  They  are  usually  nine  in  number— the  upper  two 
spaces  being  supplied  by  the  superior  intercostal  branch  of  the  subclavian 
artery.  Owing  to  the  position  of  the  aorta  on  the  left  side  of  the  spine, 
the  right  aortic  intcrcostals  cross  over  the  front  of  the  vertebiie,  furnish- 
ing small  branches  to  their  interior,  and  are  longer  than  the  arteries  of 
the  left  side.  The  vessels  of  both  sides  pass  outwards  behind  the  pleura, 
and  are  crossed  by  the  sympathetic  nerve  :  those  of  the  right  siae  also 
pass  behind  the  oesophagus,  the  thoracic  duct,  and  the  large  azygos 
vein. 

In  each  intercostal  space  the  artery,  passing  outwards  more  horizon- 
tally than  the  ribs,  crosses  the  space  obliquely,  so  as  to  gain  the  lower 
border  of  the  upper  rib  near  its  angle.  It  lies  upon  the  deep  surface  of 
the  extenial  intercostal  muscle,  and  in  the  back  of  the  space  is  separated 
from  the  plcm-a  only  by  a  thin  fascia,  but  farther  outwards  it  lies  between 
the  two  layers  of  intercostal  muscles.    Extending  forwards  in  the  sub- 
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costal  groove  of  the  iipjKT  rib,  it  finally  auast<.»mos*^fl  with 
anterior  intercostal  branches  clerived  trom  the  iutemal  iti^uiiii 

Fig.  261.  juri>    awiifiji  ^^ 

rnn    ASMiuiii 

&c.     i 

For  t^«  L 
tlon  of  thife  figoi^l 
35i.  Titc  foUovuf  M 
indicate  tb«  tnadiiil 
iK»rta  :  1,  jiUced 
the  ongioB  «f  the  r 
left  eoroimy 
iuDftiuiiute;  S,  leftf 
4,  left  atitx!bir}Aa ;  S, ' 
chJAl ;  d,  ($,  (Biapla0Bi;7, 
7»  mtercodiJ  vtena  \vA 
nud  ievonUi) ;  f,  ialar 
phrenic;  9,  oetuc  uu,  li 
tidov  the  s:upennr  umi^ 
tcric  and  opfiOKite  tk  flirip 
of  the  reuAl  ^rUna;  ll 
II,  two  of  the  luiibtf  r 
tcrim. 

The  firet  of  jW 
aortic  iutercostai  am* 
ries  has  an  ^m^msm 
with  the  superior  inter- 
costal  artery  fr\M\k 
subclavian,  and  uwt 
imfrequentlj  send*  up- 
wards a  considmwfr 
branch,  which  supplici 
the  s<?con(l  space  whollj 
«ir  in  givM  pan.  The 
last  two  are  prolangri 
iuto  the  &bdoiautil 
wall,  where  thft  com- 
municate Mith  theep- 
fraatric  urtt- rk',  and  vub 
the  him  bar  bnmeheiof 
the  ahdonunal  nortt. 
'  «      m^B^.^^  ^^^        ^^^  Each  intcHMMtal  if- 

/  ^I^HKll^Vi^^.  «  it  runs   ounmris  bih 

twe€n  the  rihi,  by  » 
eorrcsp^nidin^  r\ 
and  by  uii  mtc 
nerve ;  the  \*ein  hm^ 
usuaUy  alx>ve,  mid  tlus 
nerve  Ix'low  it, 

Brmiefies* —  (a) 
po»f trior      or     wr. 
bmnch  of  each  mtercostai  artery  passes  backwards  to  tlie  inner  mdf  «- 
the  su])erior  ooeto-tra  as  verse  hgainent,  along  with  the  poet^jrioj-  branch  ♦/ 
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id  tius 


ABDOMINAL  AOETA.  433 

the  corresponding  nerve  ;  and,  having  fhmished  an  offset  to  the  spinal 
canal,  reaches  the  muscles  of  the  back,  and  divides  into  an  internal  and 
an  external  branch.  The  internal  branch  is  directed  towards  the  spinous 
processes,  on  or  through  the  multifidus  spinsd,  and  ramifies  in  the  muscles 
and  the  skin.  The  external  branch  turns  outwards  under  the  longissimus 
dorei,  and  is  distributed  between  that  muscle  and  the  ilio-costalis ;  some 
twigs  reach  the  superficifJ  muscles  and  the  integuments. 

The  spinal  branch  is  distributed  partly  to  the  cord  and  its  membranes, 
and  partly  to  the  bones,  in  the  same  manner  as  the  spinal  branches  of  the 
lumbar  arteries  (p.  447). 

{h)  The  collateral  intercostal  branch,  long  and  slender,  arises  near  the 
angle  of  the  upper  rib  of  the  space,  inclines  downwards,  and  is  continued 
along  the  border  of  the  lower  rib,  to  anastomose  in  front  with  an  anterior 
intercostal  branch  of  the  internal  mammary  artery.  There  are  thus  in 
each  intercostal  space  two  terminal  branches  of  Uie  intercostal  artery 
communicating  with  the  branches  of  the  internal  mammary. 

Both  the  main  trunk  and  the  collateral  branch  give  ofl&ets  to  the 
intercostal  muscles  and  ribs,  and  small  twigs  which  anastomose  beneath 
the  pleura  with  one  another  and  with  branches  of  the  internal  mammary 
and  bronchia]  arteries  (see  p.  400).  Other  branches  supply  the  muscles 
covering  the  thorax  and  anastomose  with  the  thoracic  branches  of  the 
axillary  artery,  and  one  accompanies  the  lateral  cutaneous  branoh  of  the 
intercostal  nerve  to  the  skin.  From  the  arteries  in  the  third,  fourth, 
and  fifth  spaces  branches  are  sent  to  the  manmiary  gland  in  the  female. 

V&rietiefl. — The  number  of  tnmks  by  which  the  intercostal  arteries  arise  is 
subject  to  much  variation  :  two  or  even  three  arteries  of  the  same  side,  especially 
tlie  upper  ones,  sometimes  arise  by  a  single  stem.  One  or  two  of  these  vessels 
may  be  absent  on  one  side,  the  corresponding  spaces  being  supplied  by  branches 
from  the  neighbouring  intercostal  arteries. 

ABDOMIMAL  AOTOA. 

The  aorta,  afler  having  passed  the  diapliragm,  is  thus  named.  It 
commences  on  the  front  of  the  last  dorsal  vertebra,  and  terminates 
below  by  dividing  into  the  two  common  iliac  arteries.  The  bifurcation 
usually  takes  place  about  half-way  down  the  body  of  the  fourth  lumbar 
vertebra,  a  little  to  the  left  of  the  middle  line  ;  a  point  which  is  nearly 
on  a  level  with  a  line  drawn  from  the  highest  part  of  one  iliac  crest  to 
the  other,  and  which  corresponds  to  a  spot  on  the  front  of  the  abdomen, 
slightly  IkjIow  and  to  the  lell  side  of  the  umbilicus. 

The  anterior  surface  of  the  abdominal  aorta  is  successively  in  apposi- 
tion with  the  pancreas  and  the  splenic  vein,  the  left  renal  vein,  the 
third  portion  of  the  duodenum,  and  the  peritoneum.  The  vena  cava 
lies  along  its  right  side,  the  right  crus  of  the  diaphragm  being  inter- 
posed at  the  upper  part ;  close  to  the  same  side  are  the  thoracic  duct 
and  the  azygos  vein,  which  are  placed  between  the  aorta  and  the  cms  of 
the  diaphragm.  The  aorta  is  also  covered  in  front  by  tho  solar  and 
aortic  plexuses  of  the  sympathetic  nerve,  by  numerous  lymphatic  vessels 
and  glands,  and  by  a  layer  of  dense  areolar  tissue. 

Bbakciieb. — The  abdominal  aorta  gives  numerous  branches,  which 
may  be  divided  into  two  sets,  viz.,  those  which  supply  the  viscera,  and 
those  which  are  distributed  to  the  walls  of  the  abdomen.  The  former 
consists  of  the  coeh'ao  artery,  the  superior  mesenteric,  the  inferior 
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Pig,  262. — T-BM  ABDOxnr^i.  ao&ta  akd  its  prutgipal  brihchb  (fmoi 

a,  etuifonn  procen;  &,  inTeru^r  tcra  ctira,  passutf  through  the  tendon  of  iIp^I 
pbragm  ;  r,  ceaopbiigofti  passing  through  the  masmhu-  portion  ;  d  and  f,  tcodi]ia«i|i 
of  the  right  and  left  cmm ;  /,  /\  right  and  left  kidneys  with  the  supnreiuU  hoAimiftf 
nretem  ;  A,  up|)er  {)art  of  the  uriiMLry  bladder  ;  it  i,  right  and  left  i>'a3Aaefez)»atiJ»  pM* 
up  from  the  bloddi^r  to  the  intcmAJ  ahdomisal  rio^  ;  1%  rectum*  djHd^  OfftT  ili  ^f 
©od;  1, 1,  abdoniiuiiJ  awrta;  1\  middle  aacnU  «rter7;  2,  2'n|ght,  8,  3",  kit  iflfwiOffM 
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artery,  arising  bj  a  short  common  stem  from  the  front  of  the  aorta  immediately  below  the 
meeting  of  the  crura  of  the  diaphragm  ;  4,  coeliac  axis ;  5,  superior  mesenteric  arteiy  ;  6, 
6,  renal  arteries ;  6',  6'  suprarenal  arteries  arising  partly  from  the  aorta  and  partly  from 
the  inferior  phrenic  ;  7,  placed  on  the  front  of  the  aorta  below  the  origin  of  the  sperma- 
tic arteries ;  7, 1\  placed  on  the  psoas  muscles,  point  to  the  right  and  left  spermatic 
arteries  as  they  descend  to  the  internal  abdominal  rings  ;  8,  inferior  mesenteric  artery  ; 
9,  9,  9,  lumbar  arteries ;  9',  lowest  lumbar  artery;  10,  10,  common  iliac  arteries ;  11, 
between  the  external  and  internal  iliac  arteries ;  12,  left  epigastric  artery  ;  13,  circumflex 
iliac ;  14,  branches  of  the  ilio-lumbar. 

mesenteric,  the  suprarenal,  the  renal,  and  the  spermatic  arteries  ;  while  in 
the  latter  are  included  the  phrenic,  the  lumbar,  and  the  middle 
sacral  arteries.  The  first  three  of  the  visceral  branches  are  single 
arteries. 

Varieties. — Place  of  divuion. — ^In  more  than  three-fourths  of  a  oonaidcrable 
number  of  cases,  the  aorta  divided  either  upon  the  fourth  lumbar  yertebra^  or 
upon  the  intervertebral  diso  below  it ;  in  one  case  out  of  nine  it  was  below,  and  in 
about  one  out  of  eleven  above  the  spot  thus  indicated  :  in  ten  bodies  out  of  every 
thirteen » the  division  of  the  gfreat  artery  took  place  within  half  an  inch  above  or 
below  the  level  of  the  iliac  oreet  (R.  Quain).  An  instance  of  bifurcation  imme- 
diately below  the  origin  of  the  right  renal  artery  is  recorded  by  Haller  (Dispntat. 
Anatom.,  t.  vi,  p.  781),  and  division  opposite  the  second  lumbar  vertebra  has  been 
observed  by  Boinet  (Arch,  gka,  de  M6d.,  1835,  vii,233),  Gruveilhier  C  Anatomie," 
6th  Ed.,  iii,  148),  and  Eokhard  (Zeitaoh.  f.  zat  Mod.,  tttj.,  408). 

Unutual  branch. — ^Two  remarkable  cases  are  recorded  of  the  existence  of  a 
large  pulmonary  branch  which  arose  from  the  abdominal  aorta,  close  to  the  coeliac 
axis,  and,  after  passing  upwards  through  the  oesophageal  opening  in  the  dia- 
phragm, divided  into  two  branches,  which  were  distributed  to  the  lungs  near  their 
bases  (see  Eenle,  op.  cit.,  p.  292). 
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The  ocBliao  artery  or  aids  (i)  is  a  short  wide  yessel,  nsoallj  not 
more  than  half  an  inch  in  length,  which  arises  from  the  front  of  the 
aorta  close  to  the  margin  of  the  opening  in  the  diaphragm.  It  is 
directed  nearly  horizontcJly  forwards  at  the  nppcr  border  of  the  pancreas, 
being  placed  behind  the  small  omentum  and  close  to  the  left  side  of  the 
Spigelian  lobule  of  the  liver.  The  two  semilunar  ganglia  of  the  sympa- 
thetic are  also  contiguous  to  it,  one  on  each  side.  The  artery  oivides 
into  three  branches,  viz.,  the  coronary  artery  of  the  stomach,  the  hepatic, 
and  the  splenic,  which  separate  simultaneously  from  the  end  of  the 
trunk  like  radii  from  an  axis. 

Varieties. — The  ooeliao  axis  is  oocasionaUy  partly  covered  at  its  origin  by  the 
diaphragm.  It  may  be  longer  than  usual,  in  which  case  its  branches  are  not  given 
off  together ;  or  it  may  be  entirely  wanting,  the  coronary,  hepatic,  and  splenic 
arteries  arising  separately  from  the  aorta.  In  some  cases  tlie  oceliac  artery  gives 
ofiF  only  two  branches  at  its  division  (the  coronary  and  the  splenic),  the  hepatic 
being  supplied  from  another  source.  Rarely,  it  gives  more  than  three  branches 
to  the  viscera,  the  additional  vessel  being  a  second  coronary,  or  a  separate  gastro- 
duodenal  artery.  One  or  both  phrenic  arteries  are  frequently  derived  from  this 
trunk.  Gases  have  been  met  with  in  which  a  connection  existed  between  the 
coeliac  axis  and  the  superior  mesenteric  artery  close  to  their  origin. 

A.  The  coronary  artery  of  the  stomach  (iii4T),  the  smallest  of  the 
three  branches  derived  from  the  coeliac  axis,  runs  at  first  upwards  and 
to  the  lefh  side,  and  reaches  the  cardiac  orifice  of  the  stomach.    It  then 

F  F  8 


436  ARTERIES    OF  THE   ABDOMEN. 

tarns  shai-ply  forwards  and  downwards,  and  is  continned  from  left  to 
right  along  the  small  curvature  of  the  stomach,  distributing  brandMito 
both  surfaces  of  that  viscus,  and  finally  inosculating  mSi  the  prlock 
branch  of  the  hepatic  artery. 

Where  it  first  reaches  the  stomach,  this  artery  sends  upwards  casfk- 
geal  branches,  which  anastomose  with  the  aortic  oeaopha^geal  utoiei 
The  branches  to  the  stomach,  descending  on  the  fore  and  oack  paitof 
the  organ,  anastomose  with  branches  from  the  arterbl  ardi  on  the  great 
curvature. 

Varieties. — ^Tho  ooronary  artery  of  the  stomach  is  sometdmes  given  off  dizeel^ 
from  the  aorta ;  and  is  occasionallj  replaced  by  two  separate  veMda  ItioM' 
times  famishes  the  left  or  an  additional  hepatic  artery ;  and  aooordiiig  to  Hjiti 
there  is  constantly  a  small  branch  which  ascends  to  the  left  end  of  tlie  tnnsTfoe 
fissure  of  the  liver  and  anastomoses  with  an  ofEset  of  the  left  hepatic  artoj. 

6.  The  hepatic  artery  (ii)  is  in  the  adult  intermediate  in  me 
between  the  coronary  and  splenic  arteries,  but  in  the  foetus  it  is  the 
largest  of  the  tluree.  It  is  directed  at  first  forwards  and  to  the  rigbt, 
passing  over  the  upper  border  of  the  pancreas,  and  below  the  foramen  of 
Winslow,  to  the  upper  margin  of  the  pyloric  orifice  of  the  stomadi, 
where  it  gives  off  its  gastro-duodenal  branch.  It  then  ascends  between 
the  layers  of  the  small  omentum,  and  in  front  of  the  foramen  of  Window, 
towards  the  transverse  fissure  of  the  liver  ;  and  in  this  course  it  lies  upon 
the  portal  vein,  and  to  the  left  of  the  common  bile-duct.  Near  the  hrer, 
it  ends  by  di\iding  into  right  and  left  branches,  which  supply  the  cone- 
spondiug  lobes  of  that  organ. 

Branches, — {a)  The  gas  fro-duodenal  artery  (iv)  descends  near  the 
pylorus  beliind  the  first  part  of  the  duodenum,  and  divides  at  the  lower 
border  of  that  viscus  into  a  smaller  superior  pancreatico-duodenal  and  a 
larger  right  gastro-epiploic  artery.  The  superior  pancreatko^uodenal 
artery  descends  along  the  inner  margin  of  the  duodenum,  between  that 
and  the  pancreas,  and,  after  furnishing  several  branches  to  both  these 
organs,  anastomoses  with  the  infoiior  pancreatico-duodenal  from  the 
superior  mesenteric  artery.  The  rtg/d  gastro-epiploic  arteri/^  the  continua- 
tion of  the  gastro-duodcnal,  runs  from  right  to  left  along  the  greai 
curvature  of  the  stomach,  between  the  layers  of  the  great  omentum,  and 
ends  by  inosculating  with  the  left  gastro-epiploic  from  the  splenic  artery. 
It  sends  branches  upwards  to  both  surfaces  of  the  stomach,  and  loug 
slender  vessels  do^Yn wards  to  the  omentum. 

(b)  The  pi/Ioric  artery^  descending  from  its  origin  and  coming  incc-n- 
tact  with  the  stumach  at  the  upper  border  of  the  pylorus,  extends  from 
right  to  left  along  the  small  curvature,  and  inosculates  with  the  coronary 
artery.    It  is  sometimes  a  branch  of  the  gastro-duodenal. 

{c)  The  riyht  hepaiio  branch  inclines  outwards  behind  the  hepatic  and 
cystic  ducts  (occasionally  in  front  of  the  hepatic),  giving  off  the  cystic 
artery  as  it  passes  these,  and  reaches  the  right  end  of  the  transverse  fis- 
sure, where  it  divides  into  two  or  three  branches  as  it  enters  the  liver 
substance.  The  njdic  artery  (vi)  turns  forwards  upon  the  neck  of  the 
gall-bladder,  and  divides  into  two  smaller  branches,  of  which  one  rami- 
fies between  the  coats  on  the  inferior  surface,  the  other  between  the 
bladder  and  the  liver. 

{d)  The  left  hepaiic  branch,  smaller  than  the  right,  ftom  which  it 
diverges  at  an  acute  angle,  gives  off  one  or  two  branches  to  the  SpigeKan 


le  drer  in  turned  up  so  as  to  show  it»  lower  mrfAce  with  the  portAl  fifsiire^  and  the 
;1«  atiil  ducts  ent^^riug  it :  a,  right  lobe  of  the  liver ;  ft»  left  lohe ;  c,  gaU-bbdder  ; 
Fpfttic  duct«  ;  c",  common  bile-duet;  c/,  iimbtliad  fissure  and  round  ligament;  <, 
lac  orifice  of  the  stomach  ;  /,  on  the  great  ctirratiire  of  the  stuiiuich  uear  its  cardtac 

pcklnu  to  the  Hplet-n  ;  g,  pylorus  ;  h,  duodenum ;  if  i,  jp'eat  omentam ;  k^  Jt,  part 
^  tmall  intestine  in  tha  lawfjr  iKirt  of  the  abdomen  ;  1,  upon  tlje  trunk  of  the 
aorta,  below  tbo  roc»t  o£  the  iuferior  phrenic  arteries,  and  ubovo  the  ccellac 
;  %  plueed  on  the  luettin^  of  the  cnim  of  the  dinphnig^,  the  coronaiy  artery  of  tbo 
feoh ;  2".  the  sauie  artery  proceeding  round  the  small  eurvature  of  the  stomach  and 
Dig  bj  inofiH^ulatin^  with  the  pyloric ;  3,  the  main  liepiitic  artery^  ei>oitnucd  tit  3'  is 
GT  hepatic  artery  to  the  liver ;  4,  pyloric  artery ;  4\  another  pyloric  branch  ;  5, 
k  of  the  portal  vein ;  6',  5',  b\  lia  branches  in  the  tnmsverso  iu^-imTQ ;  6,  ga$tro- 
enaX  «rtery ;  6',  Q\  rta  continiuition  aa  the  right  gaiiti^-epiploic  ;  7,  ou  tbo  left  cms 
le  dJAphngm,  the  splenic  artery ;  8^  ita  loft  gastro-epiploio  bianch,  proceeding  round 
|;re«t  oiirraiure  of  the  stoiiiaeh  to  communittatc  with  the  riglit  gvtro -epiploic  artery  ; 

flItlwM  TQSots  are  seen  giving  long  epiploic  as  well  an  gaatti^  bniioltea. 
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lobule,  and  enters  the  liver  at  the  left-  end  of  the  transverse  fiasitpf.  Hn 
ramifications  of  tlie  hepatic  artery  in  the  liver  accompanj  tlie  & 
visions  of  the  portal  vein  and  hepatic  dnct. 

T&rietiefl^^The  hepatic  artery  aometimett  arises  from  the  superior  i 
arterj,  or  from  the  ^lorta  itself.    The  left  hepatic  artery  is  not  im&fqiMntij j^  1 
rived  from  the  coronnrj  arterj  of  the  stomach,  oocaaionaUy  from  tho  i 
mesenteric,  rarelj  from  the  ?plenic»      Aocessory  hepatic  arteries  are  «oii 
met  with,  generally  coming:  irom  the  oononary  artery,  lea^  frequently  fiaai  lb  ^ 
snperior  mesenterict  the  aorta«  the  right  renal>  or  the  iiLferior  meaentene.  Tk 
hepatic  artery  has  been  fotind  to  furnish  a  phrenic  branch.    The  cjrrtie  vtgf 
has  been  eeen  ari^g  from  the  superior  mesenteric 

C.  The  splenic  artexy  (ii),  in  the  adtilt  the  largest  branch  ofj 
eoeliac  axis,  applies  the  spleen,  and  in  juart  the  stomach  and  pas 
Waring  and  often  tortuous  in  its  course,  it  passes  along  the  upper  fi 
of  the  pancreas^  and  divides  near  the  spleen  into  several  hraochf^,  wiuli 
are  distributed  to  that  organ  and  to  the  lefl  portion  of  the  stomach. 

Brauehes^—ia)  Pancrmtk  branches,  variable  in  size  and  ntuiilifr.tff 
given  off  while  the  artery  is  passing  along  the  pancreas,  the  body  mul  Uuin! 
which  they  supply.    One  of  larger  size  not  unfrequently  runs  fKmi  k^» 


^^*3^\^ 


Fig,  264.— Thk  uttisarK  of  tht!  stomach.  ©coDitxrji,  rjLscurAfi,  kxi> 
{itma  Ti«dcmann).     J 

The  Ktotnftch  And  lirer  ar«  turned  upwai^ls  ;  the  jejnnam  is  dirulc^l  nl  it*  ( 
meat :  «,  right  lobe  of  the  liTpr ;  6,  left  lol»r ;  r,  canlmc  orifice  of  the 
pylonm  ;  f,  first  part,  /,  ««ecfnid  part,  and  u,  third  part  of  the  ducKlentini ;  A,  < 
ment  of  tbo  jVjnoittu  ;  »,  head,  and  t,  botly  of  the  pancreas  ;  /,  spleen  ;  1,  1,  n^taA 
hfi  tafcrior  phnmiL'  arteries  passing  from  the  aorta  afion  thv  cntm  of  th«  diaphfllfB; 
%  ph*<*ed  on  the  aorta  close  to  the  crclLftc  axis ;  3,  ^,  corcmarj  artery ;  4,  < 
4\  4',  |jro[*r  hejifttic  arterr  anil  il8  right  hmuch  ;  4',  cysti*^  ai-tery  ;  5,  fi,  li^  j 
e|itp]oie,  «tnl  tl,  superior  pancreatico-duixlenal,  the  two  diriFinns  of  the  §^t/a>4m 

7,  Kpletiic  nrtery ;  7',  splcmc  bi'anclies ;  7*»  one  of  the  rasa  Urevia  t«  tlie  ibaBMdk;  % 

8,  loft  gastro-cpiploic  artery,   uniting  with  the    right  on  the  grctat  *  '** 
ito*aach;  9,  trttnlc  of  the  superior  meseaterifl  artery,  giriiig  off  the  inferior] 
duodenal ;  10,  inferior  ne^enterie. 
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right  in  the  direction  of  the  pancreatic  duct,  and  is  called  artmapan- 
mSea  magna. 

{b)  The  splenic  branches  are  the  proper  terminal  branches  of  the 
toy ;  they  are  five  or  six,  or  even  more,  in  number,  and  vary  in  length 
fed  size ;  they  enter  the  spleen  by  the  hilns  on  its  concave  sur&ce, 
id  ramify  within  that  organ. 

(c)  The  s?u)rt  gastric  branches  {vasa  hrevia),  from  four  to  six  in  number, 
re  directed  forwards  and  to  the  right,  some  issuing  from  the  trunk 
f  the  splenic  artery,  others  from  its  terminal  branched :  they  reach  the 
eft  extremity  of  the  stomach,  where  they  divide  and  spread  out  between 
te  coats,  communicating  with  the  coronary  and  left  gastro-epiploic 
uteries. 

{d)  The  left  gastro-epiploic  artery  runs  from  left  to  right  along  the 
ffint  curvature  of  the  stomach,  supplying  branches  to  both  surfaces  of 
aeatomach  and  to  the  omentum  on  the  left  side,  and  inosculates  with 
fce  light  gastro-epiploic  branch  from  the  hepatic  artery. 

Varieties* — ^These  are  not  frequent.  The  splenic  artery  has  been  seen  to  give 
ff  the  left  hepatic  artery,  the  middle  colic  artery,  and  in  one  case,  together  with 
b  last,  the  inferior  mesenteric  artery. 

The  superior  mesenteric  artery  (i)  supplies  the  whole  of  the 
aaall  intestine  beyond  the  duodenum,  and  half  of  the  large  intestine.  It 
rises  from  the  fore  part  of  the  aorta,  a  little  below  the  coeliac  axis,  and 
3ider  cover  of  the  pancreas  and  splenic  vein.  Emerging  below  the 
lancreas,  it  crosses  the  left  end  of  the  third  part  of  the  duodenum,  and 
ksoends  between  the  layers  of  the  mesentery.  Much  diminished  in  size 
(Wing  to  the  large  number  of  its  branches,  it  inclines  below  towards  the 
igfat  iliac  fossa,  and  ends  near  the  junction  of  the  ileum  with  the  large 
Dtestine  by  inosculatiug  with  its  own  ileo-colic  branch. 

Branches.— (a)  The  inferior  pancreatico-duodenal^  generally  arising 
tnn  the  first  intestinal  branch  and  directed  transversely  to  the  right 
diind  tiie  main  trunk,  runs  along  the  concave  border  of  the  duodenum, 
id  joins  with  the  superior  pancreatico-duodenal  artery. 

{b)  The  intestinal  branches,  supplying  the  jejunum  and  ileum,  spring 
cm  the  convex  or  left  side  of  the  vessel.  They  are  usually  twelve  or 
lOre  in  number,  and  are  all  included  between  the  layers  of  the  mesen- 
!ry.  They  run  parallel  to  one  another  for  some  distance,  and  then 
ivide  into  two  branches,  each  of  which  forms  an  arch  with  the  neigh- 
)nring  branch.  Prom  the  first  set  of  arches  other  branches  issue, 
hich  divide  and  communicate  in  the  same  way,  untQ  finally,  after 
frming  fix)m  three  to  five  such  tiers  of  arches,  the  smaller  as  they  are 
Barer  to  the  intestine,  the  ultimate  divisions  proceed  directly  to  the 
itestine,  spreading  upon  both  sides,  and  ramifying  in  its  coats.  Small 
Saets  are  also  furnished  to  the  glands  and  other  structures  between  the 
yers  of  the  mesentery. 

(c)  The  colic  branches  arise  from  the  right  or  concave  side  of  the 
rtcry,  and  are  usually  three  in  number. 

1.  The  ileO'Colic  artery,  the  first  in  order  from  below  upwards,  inclines 
ownwards  and  to  the  right  side,  towards  the  caecum,  and  divides  into 
wo  branches  :  one  of  these  descends  to  inosculate  with  the  termination 
f  the  mesenteric  artery  itself,  and  to  form  an  arch,  from  the  convexity 
r  which  branches  proceed  to  supply  the  junction  of  the  small  with  Uie 
11^  intestine,  and  the  caecum  and  its  appendix ;  the  other  dlvinoa 


Tti«  transTeise  colon  is  lum^tl  upw&rcU  ;  the  jejuniiiii  and  Uettm  m  dtmvn  to  tb  h 
&iid  the  posterior  Ujer  of  Uie  inmsraae  mefiooaloii  ftnd  tlte  antenor  lnjcr  of  tkc  a 
Ai«  remofTed  :  <t,  desoeodtng  put  of  Uie  diuxknoin  ;  6»  ialctior  Imurrenw  pitt; r«c 
mcDoement  of  the  jejnnitiii ;  c^,  /«  jejttmuti  and  ikmm ;  d,  tenninatiqo  of  ihs  Dmb  t^ 
the  Uiige  inte&iiite  ;  e,  cKCom ;  /,  Tenniform  appendix: ;  ff,  mnending  eolon  i  k,% 
colon  ;  a,  descending  ^oolon ;  t,  pmicresA ;  I,  trunk  v(  the 
\\  ite  tenniiiaiion  wbere  it  inomktcs  with  a  btanch  of  the  BeMdic  aiio; ;  S^  1^  {■''■^ 
ttnal  btmneboB ;  2'»  S',  their  loope  in  the  meseateffy  ;  S,  infedor  yaamtajkn  Mim^ 
bcancht  pummg  to  the  ligbi  to  onite  vith  Z\  the  hnmdi  from  the  sastro-doodeiBl  i  i,  ttifit 
colie  hnktidi ;  5,  ita  left  branch  paesins  >t  5',  to  unite  vith  the  htmochel  the  kit  nihtWtky 
iulcrrar  mcwntcric ;  6,  ita  ri^l  fannch ;  7,  rij^t  coUc  afid  Oeo-oolic  arkfioi  it  • 
Inink ;  ^  nght  colk,  naitiiig  hj  a  loop  vith  the  middle  eolic  ;  d.  ilao-^k^  i      ' 

I  end  ol  the  sapedor  iMentcrk  aittiy. 

I  and  inosculates  with  the  next  mentioned  bmnch.    The  ikoHtil 
artDiy  ie  nci  always  distinct  from  the  tenuiTtaticm  of  the  sop 
meeeiitarir. 
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2.  The  right  colic  artery  passes  transversely  towards  the  right  side, 
lieiieath  the  peritoneum,  to  the  middle  of  the  ascending  colon,  opposite 
urbich  it  divides  into  two  branches  ;  of  these  one  descends  to  com- 
municate with  the  ileo-colic  artery,  while  the  other  ascends  to  join  in 
ttn  arch  with  the  middle  colic.  This  artery  and  the  ileo-colic  often  arise 
"by  a  common  trunk. 

8.  The  middle  colic  artery  runs  forwards  between  the  layers  of  the 
transverse  mesocolon  towards  the  transverse  colon,  and  divides  in  a 
manner  exactly  similar  to  that  of  the  vessels  just  noticed.  One  of  its 
tranches  inclines  to  the  right,  where  it  inosculates  with  the  preceding 
Tcssel ;  the  other  passes  to  the  left  side,,  and  forms  a  similar  communica- 
tion with  the  left  colic  branch,  derived  from  the  inferior  mesenteric 
artery.  Prom  the  arches  of  inosculation  thus  formed,  small  branches 
pass  to  the  colon  for  the  supply  of  its  coats. 

Those  branches  of  the  superior  mesenteric  arteiy  which  supply  the 
a8cendin<r  colon  have  a  layer  of  peritoneum  only  on  their  anterior 
aspect ;  the  others  lie  between  two  strata. 

Varietiet. — The  nomber  of  the  branches  of  the  superior  mesenteric  artery, 
both  intestinal  and  colic,  is  by  no  means  constant.    It  also  frequently  gives  off 
aocessoiy  branches  to  the  neighbouring  viscera ;  of  these  that  to  the  liver  is  the 
most  common.    An  offset  of  this  artery  may  replace  the  gaBtro-duodenal  or  its 
chief  branch,  the  right  gastro-epiploic,  or  it  may  give  accessory  pancreatic  and 
splenic  branches  (Hyrtl),  or  the  artery  to  the  gall-bladder.    It  haf<  also  been  seen 
to  give  off  the  left  colic  artery,  and  in  one  case  in  which  the  inferior  mesenteric 
was  absent  also  the  sui>crior  hasmorrhoidal  (Fleischmann).    A  rare  anomaly  is 
the  presence  of  an  ompholo-mesenteric  artery,  arising  either  from  the  main  btcm 
or  from  one  of  the  branches  of  the  superior  mesenteric.    In  one  case  it  ran 
directly  to  the  umbilicus  where  it  gave  a  branch  to  the  urachus  (HaUer).    In 
suiother  it  reached  the  anterior  wall  of  the  abdomen  rather  below  the  umbilicus, 
and  after  giving  a  branch  to  the  rectus,  which  anastomosed  with  the  deep  epigas- 
tric, it  terminated  by  ascending  in  the  round  ligament,  and  forming  a  capillary  net- 
work in  the  falciform  ligament  of  the  liver  (Hyrtl). 

Tho  inferior  mesenteric  artery  (iii-iv)  arises  from  the  front  of 
**^^  aorta  between  one  and  two  inches  above  its  bifurcation,  and 
^^-^Pplies  the  lower  half  of  the  large  intestine.  Inclinin<]:  slightly  to  the 
^^y  it  passes  downwards  close  to  the  aorta,  gives  oif  branches  to  the 
descending  colon  and  the  sigmoid  flexnre,  and  is  continued  under  the 
^^^^e  of  superior  hcemorrhoidal  artery  over  the  left  common  iliac  vessels 
^  ttie  back  of  tlie  rectum. 

Bramhes. — {a)  The  left  colic  artery  is  directed  to  the  left  side  behind 
^^  peritoneum,  and  across  the  left  kidney,  to  reach  the  descending  colon. 
It  divides  into  two  branches,  which  form  a  series  of  arches  in  the  same 
^'ay  as  the  colic  vessels  of  the  opposite  side.  One  of  these  two  branches 
I^iKses  upwards  along  the  colon,  and  inosculates  with  the  left  branch  of 
tile  middle  colic  ;  while  the  other  descends  and  anastomoses  with  the 
sigmoid  artery. 

(Jb)  The  sigmoid  artery  nins  obliquely  downwards  to  the  sigmoid 
flexore  of  the  colon,  where  it  divides  into  branches,  which  form  arches 
iike  the  other  arteries  ;  the  highest  branch  joins  the  left  colic,  the  lower 
Ones  turn  downwards  to  the  rectum  and  anastomose  with  the  following 
artery.  Instead  of  a  single  sigmoid  artery,  two  or  three  branches  arc 
Sometimes  present. 

(/;)  The  superior  hemorrhoidal  artery,  the  continuation  of  the  inferior 
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lobule,  and  enters  the  liver  at  the  left  end  of  tlie  transverse  fissure.  The 
ramifications  of  the  hepatic  artery  in  the  liver  aceouiiiauy  the  di- 
visions of  the  portal  vein  iiiid  hepatic  duct. 

Varieties. — Tlic  hepatic  artery  ftometimea  ariftcs  from  the  superior  TDe«euterio 
artery,  or  frora  the  aorta  itsflf.  ITie  left  hepatic  arfcerj  is  not  mnfrequentljr  de- 
rivefl  from  the  coronary  artery  of  the  stonmch.  ocoaskujilly  from  the  sujierior 
mesenteric,  rarely  from  the  pplenjc,  AccesHory  hepatic  arteries  are  sometimes 
met  with*  generally  coming  from  the  coroQary  artery^  Ie«i?  frequently  from  tho 
Bui)erior  me^nteric,  the  aorta,  tho  right  renal,  or  the  inferior  raeaenteric.  Tha 
hepatic  art-ery  has  hcen  fowind  to  furnish  a  phrenic  branch.  The  cystic  artery 
ha8  been  eteen  arising'  from  the  superior  mesenteric, 

C.  The  splemc  artery  (ii),  iti  the  adult  the  largest  branch  of  the 
ccEliac  axis,  supplies  the  spleen,  and  in  part  the  sUjinach  and  pancreas,  i 
Waving  and  often  kfrtuuus  in  its  course,  it  passes  along  the  upper  lx>rder 
of  thi'  pancreas,  and  divides  neiir  the  spleen  into  several  branches,  which 
are  distribntcd  to  that  organ  and  to  the  lell  portion  of  the  st*>nmeh, 

Braihitpn, — (n)  Pdftrmtfk  branches,  variable  in  size  and  nui!it>er,  are 
pven  oil' while  the  artery  is  piissiog  along  the  paucreas,  the  IkkIj  and  tail  <»f 
which  they  supply*    One  of  larger  size  not  onfrcfpiently  mns  frum  left 
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-TlIK    ARTKRIES  OP    THR  STOKAen,  DCOMWnt,  PAICRIAS,  IMD 

{(wm  Ti*ftleniiiiin>.     | 


The  Htomiich  nnil  liTcr  are  tume*l  uiiwanlt :  the  jejunnm  U  dmdoil  al  it*  < 
meiit  :  a^  right  lol^a  of  the  Uvvti  b,  left  htU^;  r,  cahUnc  eriHca  of  tho  KUmmdkl  ^ 
pTtnm« ;  e,  intvi  pari,  /«  tieconil  pnrt,  and  tf,  thini  part  of  Ibe  dnodeiiQin  ;  k,  enaumilO^* 
mf*iit  of  the  jiijiinnni  ;  i\  h^ad^  and  k,  IxNly  of  the  pancrew ;  /,  spli^eti ;  !«  1»  Hi;hl  and 
k*ft  infcHor  phrt'tiic  arteries  laming  from  the  aerta  upon  ih«  rmm  of  the  <liapbT«giB  ; 
2,  phu'ed  oti  thf*  norti  rIcMte  U*  the  cti-Uac  axis;  3,  Z\  cor**  .4,  eomnioo  hepatie ; 

4',  i\  propter  hf  }Kitic  tirtcry  and  \in  right  hmiich  ;  V,  r  ;  5,  6,  ti^hl  gttttm* 

«pijilitk,  and  il,  »uj[>eriof  pAfierentieoHiuodenat,  the  two  th. . the  puitnMlaeatfial ; 

7,  upleiiio  Artery;  7\  iqilcntc  Irranches :  7',  one  of  the  TAf^i  lirvvm  Ui  Iho  Jitamaoll  ;  S» 
N,  left  ipiMtnt-epiph.'tc  artery,  uniting  with  the  right  on  the  grrmt  rumt«re  o(  llw 
iito*iiach  ;  9,  trunk  of  the  luperior  moN^nteric  artery^  giving  olT  tlie  inferior  paaoniiMo^ 
daodenal ;  1 0*  inferior  meaenterie. 
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to  right  in  the  direction  of  the  pancreatic  dnct,  and  is  called  arteriajMrn- 
creatica  magna. 

(b)  The  splenic  branches  are  the  proper  terminal  branches  of  the 
artery  ;  they  are  five  or  six,  or  even  more,  in  number,  and  vary  in  length 
and  size;  they  enter  the  spleen  by  the  hilus  on  its  concave  sur&ce, 
and  ramify  \Nathin  that  organ, 

(c)  The  short  gastric  branches  (vasa  drevid),  from  four  to  six  in  number, 
are  directed  forwards  and  to  the  right,  some  issuing  from  the  trunk 
of  the  splenic  artery,  others  from  its  terminal  branched :  they  reach  the 
left  extremity  of  the  stomach,  where  they  divide  and  spread  out  between 
its  coats,  communicating  with  the  coronary  and  left  gastro-epiploic 
arteries. 

(d)  The  left  gastro-epiploie  artery  runs  from  left  to  right  along  the 
great  curvature  of  the  stomach,  supplying  branches  to  both  surfaces  of 
the  stomach  and  to  the  omentum  on  the  lefb  side,  and  inosculates  with 
the  right  gastro-epiploic  branch  from  the  hepatic  artery. 

Varieties. — These  are  not  frequent.  The  splenic  artery  haa  been  seen  to  give 
off  the  left  hepatic  artery,  the  middle  colic  arteiy,  and  in  one  case,  together  with 
the  lost,  the  inferior  mesenteric  artery. 

The  superior  mesenteric  artery  (i)  supplies  the  whole  of  the 
small  intestine  beyond  the  duodenum,  and  half  of  the  large  intestine.  It 
arises  from  the  fore  part  of  the  aorta,  a  little  below  the  coeliac  axis,  and 
under  cover  of  the  pancreas  and  splenic  vein.  Emerging  below  the 
pancreas,  it  crosses  the  lefb  end  of  the  third  part  of  the  duodenum,  and 
descends  between  the  layers  of  the  mesentery.  Much  diminished  in  size 
owing  to  the  large  number  of  its  branches,  it  inclines  below  towards  the 
right  ih'ac  fossa,  and  ends  near  the  junction  of  the  ileum  with  the  large 
intestine  by  inosculating  with  its  own  ileo-colio  branch. 

Branches,— (a)  The  inferior  pancreatico-duodenal^  generally  arising 
from  the  first  intestinal  branch  and  directed  transversely  to  the  right 
behind  the  main  trunk,  runs  along  the  concave  border  of  the  duodenum, 
and  joins  with  the  superior  pancr^ico-duodenal  artery. 

(b)  The  intestinal  branches,  supplying  the  jejunum  and  ileum,  spring 
from  the  convex  or  left  side  of  the  vessel.  They  are  usually  twelve  or 
more  in  number,  and  are  all  included  between  the  layers  of  the  mesen- 
tery. They  run  parallel  to  one  another  for  some  aistance,  and  then 
divide  into  two  branches,  each  of  which  forms  an  arch  with  the  neigh- 
bouring branch.  From  the  first  set  of  arches  other  branches  issue, 
which  divide  and  communicate  in  the  same  way,  until  finally,  after 
forming  from  three  to  five  such  tiers  of  arches,  the  smaller  as  they  are 
nearer  to  the  intestine,  the  ultimate  divisions  proceed  directly  to  the 
intestine,  8j)rcading  upon  both  sides,  and  ramifymg  in  its  coats.  Small 
olTscts  are  also  furnished  to  the  glands  and  other  structures  between  the 
layers  of  the  mesentery. 

(r)  The  colic  branches  arise  from  the  right  or  concave  side  of  the 
artery,  and  are  usually  three  in  number. 

1.  The  ileo'colic  artery^  the  first  in  order  from  below  upwards,  inclines 
downwards  and  to  the  right  side,  towards  the  cajcum,  and  divides  into 
two  branches  :  one  of  these  descends  to  inosculate  with  the  termination 
of  the  mesenteric  artery  itself,  and  to  form  an  arch,  from  the  convexity 
of  which  branches  proceed  to  supply  the  junction  of  the  small  with  die 
large  intestine,  and  the  csecnm  and  its  appendix ;  the  other  division 
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2.  The  right  colic  artery  passes  transversely  towards  the  right  side, 
beneath  the  peritoneum,  to  the  middle  of  the  ascending  colon,  opposite 
which  it  divides  into  two  branches  ;  of  these  one  descends  to  com- 
municate with  the  ileo-colic  artery,  while  the  other  ascends  to  join  in 
an  arch  with  the  middle  colic.  This  artery  and  the  ileo-colic  often  arise 
by  a  common  trunk. 

3.  The  middle  colic  artery  runs  forwards  between  the  layers  of  the 
transverse  mesocolon  towards  the  transverse  colon,  and  divides  in  a 
manner  exactly  similar  to  that  of  the  vessels  just  noticed.  One  of  its 
branches  inclines  to  the  right,  where  it  inosculates  with  the  preceding 
vessel ;  the  other  passes  to  the  left  side,,  and  forms  a  similar  communica- 
tion witli  the  left  colic  branch,  derived  from  the  inferior  mesenteric 
artery.  From  the  arches  of  inosculation  thus  formed,  small  branches 
pass  to  the  colon  for  the  supply  of  its  coats. 

Those  branches  of  the  superior  mesenteric  artery  which  supply  the 
asccndins:  colon  have  a  layer  of  peritoneum  only  on  their  anterior 
aspect ;  the  others  lie  between  two  strata. 

Varieties. — ^The  nomber  of  the  branches  of  the  superior  mesenterio  artery, 
both  intestinal  and  colic,  is  by  no  means  constant.  It  also  frequently  gives  off 
accessory  branches  to  the  neig^hbouring  viscera ;  of  these  that  to  the  liver  is  the 
most  common.  An  offset  of  this  artery  may  replace  the  gastro-duodenal  or  its 
cliiof  branch,  the  right  gfastro-epiploic,  or  it  may  g^ve  accessory  pancreatic  and 
Bplenic  branches  (Hyrtl),  or  the  artery  to  the  gall-bladder.  It  has  also  been  seen 
to  give  off  the  loft  colic  artery,  and  in  one  case  in  which  the  inferior  mesenteric 
was  absent  also  the  superior  haBmorrhoidal  (Fleischmann).  A  rare  anomaly  is 
the  presence  of  an  omphalo-mesenteric  artery,  arising  either  from  the  main  stem 
or  from  one  of  the  branches  of  the  superior  mesenteric.  In  one  case  it  ran 
directly  to  the  umbilicus  where  it  gave  a  branch  to  the  uraohns  (HaUer).  In 
another  it  reached  the  anterior  wall  of  the  abdomen  rather  below  the  umbilicus, 
and  after  giving  a  branch  to  the  rectus,  which  anastomosed  with  the  deep  epigas- 
tric, it  terminated  by  ascending  in  the  round  ligament,  and  forming  a  capillary  net- 
work in  the  falciform  ligament  of  the  liver  (Hyrtl). 

The  ixiferior  mesenterio  artery  (iii-iv)  arises  from  the  front  of 
the  aorta  between  one  and  two  inches  above  its  bifurcation,  and 
supplies  the  lower  half  of  the  large  intestine.  Inclinin<^  slightly  to  the 
loft,  it  passes  downwards  close  to  the  aorta,  gives  off  branches  to  the 
descending  colon  and  the  sigmoid  flexure,  and  is  continued  under  the 
name  of  superior  hcemorrJwidal  artery  over  the  left  common  iliac  vessels 
to  tlic  back  of  the  rectum. 

Jhanches. — (a)  The  left  colic  artery  is  directed  to  the  left  side  behind 
the  jHTitoneum,  and  across  the  left  kidney,  to  reach  the  descending  colon. 
It  (livid(  8  into  two  branches,  which  form  a  series  of  arches  in  the  same 
way  jis  the  colic  vessels  of  the  opposite  side.  One  of  these  two  branches 
pjisses  upwards  along  the  colon,  and  inosculates  with  the  left  branch  of 
the  middle  colic;  while  the  other  descends  and  anastomoses  with  the 
sigmoid  artery. 

{b)  The  fiif/moid  artery  nms  obliquely  downwards  to  the  sigmoid 
flexure  of  the  colon,  where  it  divides  into  branches,  which  form  arches 
like  the  other  arteries  ;  the  highest  branch  joins  the  left  colic,  the  lower 
ones  turn  downwards  to  the  rectum  and  anastomose  with  the  following 
artery.  Instead  of  a  single  sigmoid  artery,  two  or  three  branches  arc 
sometimes  present. 

{c)  The  superior  Jiamorrhoidal  artery y  the  continuation  of  the  inferior 
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artmeiU  to  the  ureter,  to  the  lumbar  lymphatic  g^lands,  and  iseTera] 
twigs  which  ramify  in  the  coanective  tissue  and  fat  arouud  the  kidney. 

Varletiea. — The  ronal  wttery  nukj  be  replaced  hy  two^  tliree,  four,  or  even  five 
branched;  and  great  differenoeii  ag  to  l^e  orig'm  of  these  vewels  are  found 
to  exist  even  on  opposite  sides  of  the  aamfi  bodj.  As  ihey  u.HuaUj  arise  In  mio* 
oenioii  froni  the  aorta  itself,  it  would  seem  as  if  the  deriation  were  mei'd.y  an 
increased  degree  of  thatooBdition  in  which  the  renal  arteiy  divides  into  branchet 
sooner  than  usual  after  its  origin.  In  some  ca^es  a  renal  artery  has  been  £eeD  to 
proceed  from  the  aorta  at  it^  bifurcation,  from  the  middle  Bacral  arterj,  from  the 
inferior  mesenteric,  from  the  common  iliac,  nnd  in  one  oase,  dewribcd  bj 
Eostaohius,  from  the  internal  iliac.  Portal  fonnd  in  one  imitanoe  the  right  and 
left  renal  arteiies  arising-  by  a  common  trunk  from  the  fore  part  of  the  aorta. 

The  branches  of  the  rcnul  artery,  instead  of  entering  at  the  hilus,  aometimes 
reach  and  penetrate  the  gland  near  jt&  upper  end,  or  on  ita  anterior  aurlaoe.  The 
light  renal  artery  baa  been  seen  to  cross  the  vena  cava  in  front  instead  of  behind. 
Snpemnmerary  branches  are  also  frequently  found.  The  moat  common  are.  the 
diaphragmatic  ariaiiig  in  common  with  the  inferior  suprarenal,  a  hepatic  branch 
from  the  right  renal »  branches  to  the  amaU  and  large  intestines,  the  middle 
suprarenal,  the  spermatic,  and  one  or  more  Lumbar  artcriea 

Spermatic  and  ovarian  arteries  (▼). — The  spermatic  arteries  of 

the  male,  two  small  and  very  Ion;::  vessels,  arise  cl<J8t*  toirethtT  tVoin  tin;  fi  >m 
part  of  the  aorta  a  little  below  the  renal  arteries.  Each  artery  i8  direcicd 
downwfirds  and  somewhat  outwards,  resting  oe  the  psoas  muscle,  that  of 
the  right  side  passiDg  also  in  front  of  the  infenor  vena  cava  ;  it  c^omm 
ubliqiiely  the  ureter  and  the  lower  part  of  the  external  iliac  artery,  and 
reaches  the  internal  abdoniinjil  rinj^.  There  it  comes  into  contact  with 
the  vas  deferens,  and  passes  with  the  other  constituents  of  the  spermatic 
cord  along  the  inguinal  canal,  forming  anasttimoees  with  the  cremasteric 
branch  of  the  epigru^tric  artery.  Issuing  by  the  external  abdominal  ring, 
it  dcscendB  to  the  scrotum,  where  it  b<x;ome8  tortuous,  and,  approaching 
the  back  part  of  the  testis,  divides  into  bnmches  which  pierce  the 
fibrous  cAfji^ulo  of  that  body.  One  or  two  bi-anches  ramify  on  the  epi- 
didymis aiitl  anastomose  with  the  artery  of  the  vas  deferens. 

In  the  fijmale,  the  orarian  arteriM^  corresponding  to  the  spermatic 
arteries  in  the  male,  are  Fltnrter  than  these  vessek,  and  do  not  paai  out 
of  the  abdominal  cavity*  TJie  origin,  direction,  and  connections  of  the 
artery  in  the  first  part  of  its  course  are  the  same  as  in  the  male  ;  but  at 
the  m;irgin  of  the  plvia  it  inclines  inwards,  and,  running  tortuously  be* 
twcij[i  the  layers  of  the  broad  ligament  of  the  uterus,  is  guided  to  the 
attached  margin  of  the  ovaiy,  which  it  supplies  with  branches.  Una 
small  ollsct  extends  along  the  round  ligament  into  the  inguinal  canal^ 
another  along  the  Fallopian  tnbe,  and  a  thinl,  of  constidemble  dze^ 
running  inwards  towards  the  uterus,  joins  with  the  uterine  artery* 
During  pregnancy  the  ovarian  artery  beoomee  considerably  enlargiHl. 


In  early  festal  life  the  eimnnatio  and  ovarian  arteries  am  ithort,  as  tlis  1 
and  the  ovaries  are  at  first  placed  okiee  to  the  kidneys,  but  the  arteries  t 
lengthened  as  these  organs  descend  to  their  ultimate  positions. 

Varletlsa.— The  ^pe  rmatio  artery  id  frequently  derived  from  the  renal,  ooossioil* 
nUy  from  the  Ruprarenal,  on  ono  side.  The  right  and  left  arteries  oocauonally  ariss 
by  a  com  men  trunk.  Two  spermatic  arteries  are  not  nnfrsqnently  met  with  on  ons 
Hide ;  Wth  of  thc«e  nsunUj  arise  from  the  aorta,  though  sometimes  one  is  a  htandli 
of  the  renal  artery.  Aease  has  ooonzzed  of  three  arteries  on  one  aide, — two  from  the 
aorta  and  the  third  from  the  r^na]  (It  Quain,  pL  fiT,  4g«  <•) 
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B.~PARIBTAIi   BRANOHXB   OF   THE   ABDOMINAIi  AORTA. 

Inferior  phrenio  arteries  (▼).— The  inferior  phrenic  or  dia- 
phragmatic arteries  are  two  small  vessels,  which  arise,  either  separately 
or  by  a  short  common  trunk,  from  the  aorta  on  a  level  with  the  upper 
margin  of  its  orifice  in  the  diaphragm^  or  from  one  of  the  upper  brancnes 
of  the  aorta,  most  frequently  tne  cceliac  axis.  They  soon  (fiverge  from 
each  other,  and,  passing  across  the  crura  of  the  diaphragm,  incline  upwards 
and  outwards  on  its  under  surface,  the  artery  of  the  left  side  passing 
behind  the  oesophagus,  while  that  of  the  right  side  passes  behind  the  vena 
cava.  Before  reacning  the  central  tendon  of  the  diaphragm,  each  of 
the  arteries  divides  into  two  branches,  of  which  one  runs  forwards  to- 
wards the  anterior  margin  of  the  thorax,  and  anastomoses  with  the  corre- 
sponding artery  of  the  opposite  side,  and  with  the  superior  phrenic  and 
musculo-phrenic  branches  of  the  internal  mammary  artery,  while  the  other 
pursues  a  transverse  direction  towards  the  side  of  the  thorax,  and  com- 
municates with  the  terminations  of  the  lower  intercostal  arteries. 

Besides  supplying  the  diaphragm,  each  phrenic  artery  gives  small 
branches  (superior  suprarenal)  to  the  suprarenal  body  of  its  own  side  ; 
the  left  artery  sends  some  branches  to  the  oesophagus,  which  anastomose 
with  the  other  oesophageal  arteries  ;  and  the  artery  of  the  right  side 
gives  some  twigs  to  the  upper  part  of  the  vena  cava.  Small  offsets  pass 
also  to  the  liver  between  tne  layers  of  the  peritoneum,  and  anastomose 
with  branches  of  the  hepatic  artery. 

Varieties. — The  phrenic  arteries  vary  greatly  in  their  mode  of  origin,  but  these 
deviations  seem  to  have  little  inflaenoe  on  their  conrse  and  distribution.  In  the 
first  place  they  may  arise  either  separately,  or  by  a  common  trunk ;  and  it  would 
appear  that  the  latter  mode  of  origin  is  nearly  as  frequent  as  the  former.  When 
the  two  arteries  are  joined  at  their  origin,  the  common  trunk  arises  most  fre- 
quently from  the  aorta ;  though,  sometimes,  it  springs  from  the  coeliao  axis. 
When  arising  separately,  the  pluenio  arteries  are  given  off  sometimes  from  the 
aorta,  more  frequently  from  the  ooeliac  axis,  and  occasionaUy  from  the  coronary 
artery  of  the  stomach,  or  the  zenal ;  but  it  most  commonly  happens  that  the 
artery  of  the  right  side  is  derived  from  one,  and  that  of  the  left  side  from 
another  of  these  sources.  One  artery  has  also  been  seen  arising  from  the  superior 
mesenteric.  In  only  one  out  of  thirty-six  cases  observed  by  B.  Quain  did  these 
arteries  arise  as  two  scjmrate  vessels  from  the  abdominal  aorta  {op.  cit,  p.  417). 
An  additional  phrenic  artery,  derived  from  the  left  hepatic,  has  been  met  wiUi 
(R.  Quain,  pi.  66,  fig.  6). 

Lumbar  arteries  (!▼-▼). — The  lumbar  arteries  resemble  the  inter- 
( 03tal  arteries,  not  only  in  their  mode  of  origin,  but  also  in  a  great  measure 
ill  the  manner  of  their  distribution.  They  arise  from  the  back  part  of 
the  aorta,  and  are  usually  five  in  number  on  each  side.  They  pass  out- 
wards, the  first  one  over  the  body  of  the  last  dorsal  vertebra,  while  the 
otlicrs  rest  on  the  upper  four  lumbar  vertebrae,  and  soon  dip  deeply  under 
the  psoas  muscle.  The  upper  arteries  are  likewise  behina  the  pillars  of 
the  diaphragm  ;  and  those  on  the  right  side  are  covered  by  the  vena 
cava.  At  the  interval  between  the  transverse  processes,  each  lumbal 
artery  divides  into  an  abdominal  and  a  dorsal  branch. 

Bramhes,—{a)  The  abdominal  branch  runs  outwards,  generally  behind 
the  quadratus  lumborum,  but  that  of  the  first  artery  passes  in  front  of 
this  muscle  with  the  anterior  division  of  the  last  dorsal  nerve,  and  a 
similar  position  is  not  unf  requently  taken  by  one  or  two  of  the  lower 
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ring  with  tho  yas  deferens  % ;  8,  inferior  moeentoric  artery ;  9,  luml>ar  arteries ;  9^,  a 
lowest  lumbar  artery,  rising  from  the  middle  sacral  1',  (see  yarieties  of  the  latter  yessel); 
10,  10',  right  and  left  common  iliac  arteries ;  11,  11,  between  the  external  and  internal 
iliac  arteries ;  12,  left  epigastric  artery;  18,  circumflex  iliac  artery. 

ones.  Continuing  outwards  between  the  abdominal  muscles,  the  vessel 
ramifies  in  their  substance,  and  the  several  arteries  form  anastomoses 
with  one  another,  with  the  branches  of  the  epigastric  and  internal  mam- 
mary in  front,  with  the  terminal  branches  of  the  lowest  intercostals 
above,  and  with  offsets  of  the  ilio-lumbar  and  circumflex  iliac  arteries 
below. 

(b)  The  dorsal  branch,  like  the  posterior  branch  of  an  intercostal 
artery,  gives  off  immediately  after  its  origin  an  offset  to  the  spinal  canal, 
and  then,  proceeding  backwards  between  the  transverse  processes  with 
the  posterior  division  of  the  correroouding  spinal  nerve,  divides  into 
smaller  vessels  which  are  distributed  to  the  muscles  and  integument  of 
the  back. 

The  spinal  branch  enters  the  epinal  canal  through  the  corresponding^ 
intervertebral  foramen,  gives  an  onset  which  supplies  the  dura  mater  and 
ascends  along  the  roots  of  the  nerves  to  the  spinal  cord  (see  p.  393),  and 
divides  into  two  principal  branches  which  are  distributed  to  the  bones  and 
ligaments  in  the  following  manner : — one  curves  upwards  on  the  back  of 
the  body  of  the  vertebra  above,  near  to  the  attachment  of  the  pedicle, 
while  the  other  descends  in  a  similar  manner  on  the  vertebra  below ;  and 
each  communicates  with  a  corresponding  branch  from  tiie  neighbouring 
spinal  artery.  As  this  arrangement  prevails  on  both  sides  and  throughout 
the  whole  length  of  the  spine,  there  is  formed  a  double  series  of  arterial 
arches  behind  the  bodies  of  the  vertebrae,  the  convexities  of  whidi  are 
turned  towards  each  other.  From  the  arches  on  opposite  sid^  ofbets 
are  directed  inwards  at  intervals  to  reinforce  a  median  longitudinal  vessel, 
which  extends  along  the  spine  like  the  single  artery  on  the  front  of  the 
spinal  cord.  The  arches  are  moreover  joined  together  across  the  bodies 
of  the  vertebra)  by  transverse  branches.  Other  small  twigs  pass  back- 
wards from  the  spinal  branch,  and  anastomosing  with  their  feuows  form 
an  irregular  network  on  the  anterior  surfece  of  the  arches  of  the  vertebra 
and  the  ligamenta  subflava.  From  these  interlacements  numerous 
minute  ramifications  proceed  to  the  ligaments,  the  periosteum  and  the 
bones. 

Varieties. — The  lumbar  arteries  of  opposite  sides,  instead  of  taking  their  Cttfgln 
separately  from  the  aorta,  oocasionaUy  commence  by  a  common  trunk,  the 
branches  of  which  pass  out  lateraUy,  and  continue  their  course  in  the  ozdlnaiy 
way.  Two  arteries  of  the  same  side  are  sometimes  conjoined  at  their  origin.  One 
or  both  of  the  last  pair  of  lumbar  arteries  may  arise  in  common  with  the  middle 
sacral.  On  the  fifth  lumbar  vertebra,  the  place  of  a  lumbar  artery  is  often 
taken  by  a  branch  from  the  middle  sacral  artery,  and  the  ilio-lumbar  com- 
pensates for  the  absence  of  the  lumbar  vessel  amongst  the  muscles. 

MINUTK  AN^TOMOHES  OF  THE  VISCEBAL  AND   PABIETAL  BRANCHES  OF 
THE  ABDOMINAL  AORTA. 

The  existence  of  minute  anastomoses  between  some  of  the  visceral  branches  of 
the  abdominal  aorta  and  those  supplying  the  wall  of  the  cavity  has  been  reoog- 
nised  by  several  anatomists,  but  the  extent  and  nature  of  these  oommunicationi 
were  first  clearly  demonstrated  by  W.  Turner  in  a  series  of  experimental  injeotioiii, 
made  with  a  view  to  their  detection  (Brit  and  For.  Med.  Chir.  Bev.,  July,  1868)i 
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Theee  anastomoseB  oonstibiito  a  wcU-marked  vascular  ploscns,  situated  in  tlie 
snbperitoneiil  tissne,  wMch  Turner  calk  the  subperitofteal  artet'ml  /i/m^..  It 
OGCupiea  the  Inmb&r  reg-ion  from  the  diaphragm  downwatdfii  Into  the  iiioo  regions 
and  pelvis,  and  establLshes  commUGicatioii  between  the  parietal  vcs^eds  and  those 
of  the  Tificera,  chiefly,  though  not  excluflirely,  thioogh  branchcfl  of  the  arteries 
of  those  visoeni  which  are  Hitaated  behind  the  perit^oneum.  It  belong  to  the 
hepatic,  the  renal  and  gnprarenal  arteries,  thoee  of  the  pancreas  and  duodennni. 
the  csecum,  and  the  ascending  and  descending  parts  of  the  colon.  It  extends  alto 
to  the  vessels  of  the  rectum,  and  to  the  spermatic  arteries,  both  in  their  descent 
til  rough  the  abdomen  and  in  the  ingriinal  canal  and  scrotum. 

In  these  uituations  it  was  found  that  the  Injected  material  (t'olonred  gelatine) 
when  thrown  into  the  vessels  of  the  viscnst  eo  as  to  fill  them  oom)»letelj^  ex- 
tended through  the  Bubperitoneal  plema  in  various  ways,  so  m  to  reach  one  or 
other  set  of  parietal  Tcesels,  ench  os  the  phrenic,  Imnbar,  iliO'lumbar^  circumflex 
Uiac,  lower  intercMMstal,  and  epi'gaBtric  arteries ;  in  the  pelvis,  the  middle  and 
lateral  sacnd  arteries  ^  and  in  the  ecrotum,  the  smperflclal  pudio  and  perineal 
artcrie?. 

The  more  direct  inosenlations  of  the  ha^morrhoidal  arteries  ofn  the  rectum  with 
the  inferior  hicmorrhoidal  branchcjj  of  the  pudio  artery  are  well  known,  and  the 
importance  of  these  and  other  similar  anastomoses,  as  well  as  the  more  extensive 
and  minute  anastomosing  plexus  investigated  by  Tomer,  is  obvious ,  witli  ref erenoe 
not  merely  to  the  nntiition  of  the  subperitoneal  tifisue,  but  also  to  the  debated 
question  of  the  influence  exerted  by  loc^  superficial  blood-letting  on  the  state  of 
the  vessels  of  the  deeper  viscera. 

ICiddle  aacral  artery  (iv). — The  middle  aucnil  artciy  aristia  from  tb0 
back  of  the  aorta  just  abo\'o  the  bifurcation.  From  thiB  point  it  pro<^ieedg 
downwards,  over  the  last  himbar  vertebra  and  along  t!ie  middle  of  tlie 
Bacram,  to  the  front  of  the  coccyx,  where  it  Forms  slender  arches  of  anas- 
tomosis \\itb  the  lateral  ^cral  artcrieB,  and  is  then  cotitinued  as  a  Bmall 
vessel  through  tho  median  aponeurogia  of  the  levatores  ani  muBcles  to 
terminate  in  the  cx>ccjfjeal  gland  (sc^  Vol.  IL,  p,  VM), 

From  the  front  of  the  middle  eacral  artery  small  branches  pass  into 
the  fold  of  the  meBorectnm,  and  ramify  npon  the  posterior  surf  aco  of  the 
intestine,  anaatomosing  with  the  hoemorrhoidal  arteries ;  and  on  each 
side  others  spread  out  upon  the  sacrom,  and  anastomoec  with  the  lateral 
sacral  arteries,  occasionally  sending  small  offsets  into  the  anterior  aacral 
foramina. 

Varletiea.— The  middle  sacral  artery  somctimeB  deviates  a  little  to  one  tide. 
It  may  arise  in  common  with  one  or  both  of  the  fifth  pair  of  lumbar  arteries,  or 
from  the  bifurcation  of  the  aorta,  or' from  one  of  the  common  iliac  arteries,  mors 
frequently  the  left.  It  often  gives  off  on  each  side  a  considerable  branch  (Jtmtvi 
lumbar  art  ery)^  which  passes  backwards  on  the  fifth  lumbar  vertebra  {fig.  267, 9% 
The  middle  sacral  arteiy  has  also  been  seen  to  famish  an  acoessoiy  rona),  or  a 
middle  hfimonrhoidal  artery.  This  artery  represcntB  the  oandal  prolongation  of 
the  aorta  of  animals,  and  its  lateral  branches  may  be  regarded  a«  correspondititg 
to  the  intercostal  and  lumbar  arterieaL 


OOmCOM    HIAC   AST£BI£8. 

The  common  iliac  arteries  (11-12  mm.),  commencing  at  the  Ufnrca- 
tion  of  tho  aorta,  pass  downwards  and  ontwards,  diverqin^  from  each 
other  at  an  angle  which  is  slightly  great<ir  in  the  female  than  in  tha 
inalBp  and  divide  opposite  the  lumbo-sacral  articulation  into  the  intenial 
and  external  iliac  arteries. 

The  common  iliao  arteries  measure  generally  %\<m\   two  inchel  in 


COMMON    ILIAC    AUTEKY. 


449 


length,  Both  are  covemi  by  the  peritoneum  and  the  small  mteBtine,  and 
are  crossed  by  the  branches  of  the  symi^thetic  nen-e  which  pass  from 
the  aortic  t<i  the  hypoj[,^astric  plexus,  as  well  as  usually  by  the  ureter  near 
their  point  of  division  ;  the  artery  of  the  left  side  is  crossed  aUo  by  the 
Hupenor  haimorrhoidal  vessels.  The  left  common  iliac  artery  bes  close 
to  the  inner  border  of  the  psotis  mu^Ie,  and  rests  upon  tlie  bodies  of  the 
fourth  and  fifth  himbur  vertebne ;  the  right  artery  is  separated  for  the 
most  part  from  these  bones  by  the  two  coiiniiua  Uiac  veins,  and  touches 
the  pfloas  muscle  only  at  its  lower  end. 


Fig.  201— TiLK  itioHT  Fi^.  288. 

SIDE  or  A  SfAtK 
riI*TI8  SHOWItra  TflK 
rLtlO  <4ATE&IG.S  AND 
Tlltm        B1U!ICH£». 

(A.  TO     i 

The  viscera  of  tlie 
polvi«  have  bt^eii  re- 
iiio?<Hlt  Oji  well  an  the 
lulcmal  ilL'u.^  vt'ins ; 
the  t»rgDr  nerves  have 
been  left :  o,  body  of 
tbe  fifth  1  HID  bar  ver- 
Uhm ;  b,  antc'rior  iU|)c- 
liofT  npiiio  of  the  ilium ; 
c,  bit  auricular  ffiirfaeo 
olllie  Ehcrnm  ;  c\  third 
p&dOQ  of  the  sacrum  ; 
d»  first  piece  of  the 
oooejrx ;  c.  small  sMro- 
neblic  Hg&ioent ;  /, 
tulierodiy  of  the  !«• 
chiuin,  covered  inter- 
Willy  by  the  great 
Mun»-tcUtic  ligament; 
ff^  ipoturo  at  the 
d  of  the  abtu- 
r  fmrnBien;  i«  ilia- 
ooi  amiele ;  1,  aUlo- 
miiyU  aorta ,'  r,midiUo 
Merml  artery ;  2,  2, 
com  ID  on  iliac  arteries  ; 
2^  right  external  iliac ; 
3i  ii^erior  vcoa  cava  ; 

4,  4p  common  iliae 
veiaa;  tlio  number  on 
tlie  right  point*  by  a  lino  to  the  nglit  internal  iliac  artery  ;  4',  right  external  iliac  vein; 

5,  placed  on  the  lumbo-RAcral  nerroiia  trank^  points  to  thepoeterior  divintan  of  the  intemaJ 
iliac  artery  cootinticd  into  the  gluteal ;  5',  Uio>lumbar  artery ;  5'",  lateral  laciml  artery^ 
with  brmnchea  poming  into  the  anterior  lacrml  foramina;  6>  placed  on  the  anterior  diviikiii 
of  the  hni  aacral  nerve,  points  to  the  «ciatie  artery  oeanlng  from  the  anterior  diviaion  ol 
the  internal  iliac  ;  7,  pudic  artery  ;  7\  the  tame  artery  poaalng  behind  the  Bpln«  of  the 

^^^_  iachium,  and  proceeding  fonrardB  on  t}io  inner  eide  of  the  obturator  intemoi  miiicle, 
^^^B  accompanied  fay  the  pudie  oerve,  and  giving  off,  near  /»  inferior  hifemorrhoidal  hranchee  ; 
^^^B  7*1  toperielal  perineal  artery  and  nerve  ;  8,  obliterated  hypogaitric  artery,  cot  ihofti 
^^^B  and  8',  mperior  vetical  htancbea  risiog  frma  it ;  9,  ofainrator  artery  with  the  correiipocid 
^^^H  ing  nerve  and  vein  ;  9'*  pnbie  twigi  which  anaffMBene  with  the  pobic  branch  of  the  i  ' 
^^H  glltrie  artfiry;  10,  inferior  vesical;  11,  i  ruorTboidal   arteiy,  riiing  in   Ihla  ' 

^^^K  ilMiaDoe  from  the  padic  ;  12^  eptgiurtriL*  art  /to  the  inner  «ide  of  -f ,  +,  the 

^^^M  vaa  deferens  and  tfiermatic  coni ,  13,  cjrt:kiii.rir..v  m^i^  artery;  14,  epermatie  artery  and 
^^^1   vein  divided  «uiieriorly ;  1^,  twigs  of  the  ilio-liunbar  artery  proceeding  to 
^^H   with  the  circomMex  iliac. 
W  VOL.   L  fil  O 
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Relatwn  tc  veins, — The  left  common  iliac  vein  lies  to  the  inner  sdecf 
and  below  the  left  artery.  On  the  right  side  there  are  three  thu  ii 
proximity  to  the  artery ;  the  right  common  iliac  vein  lying  bdiind  ik 
lower  part  of  the  vessel,  the  left  common  iliac  vein  crossing  bdind  i 
above  its  middle,  and  the  inferior  vena  cava,  resulting  from  ue  nnioarf 
the  two  others,  being  on  the  right  side  of  the  artery  at  its  npper  end. 

The  common  iliac    artery    usually   does   not  furnish   any 
collateral  branches.    A  few  minute  twigs  are  given  to  the  psoas  mincK 
to  the  ureter,  and  to  the  neighbouring  lymphatic  glands. 

Varieties. — ^The  place  of  division  of  these  arteries  is  subject  to  gieat  mie^. 
In  two-thirds  of  a  largo  number  of  cases,  it  ranged  between  the  middle  of  fti 
last  lumbar  vertebra  and  the  upper  margin  of  the  sacrum ;  in  one  case  in  eigtt 
it  was  above,  and  in  one  case  in  six  it  was  below  that  space.  Most  freqaoi^f 
the  left  artery  was  found  to  divide  lower  than  the  right  (B.  Quain). 

The  length  varies  in  most  instances  between  an  inch  and  a  half  and  tkm 
inches,  but  it  has  been  seen  in  some  rare  cases  less  than  half  an  inch,  and  M 
long  as  four  inches  and  a  half.  When  longfer  than  usual  the  artery  is  genenfly 
more  or  less  tortuous.  In  two  instances  absence  of  one  common  iliac  artsy  to 
been  observed,  the  internal  and  external  iliacs  of  that  side  springing  dine^y 
from  the  end  of  the  aorta  (on  the  right  side  by  Cruveilhier, "  Anatomie,**  61k  Ii, 
iii.,  150 ;  on  the  left  side  by  W.  J.  Walsham,  St.  Bartholomew*B  Hoqn.  Sfl|i 
xvii.,  1881). 

Branches. — The  common  iliac  artery  occasionally  gives  off  the  middle  aod, 
ilio-lumbar  or  upper  lateral  sacral  artery,  more  rarely  a  lumbar  or  an  aooeMij 
renal  artery. 

BUnaiOAIi   ANATOMT  OF   THB    COMMON   HiIAG  ABTBBT. 

The  common  iliac  artery  may  be  reached  in  an  operation  by  dividing  the 
abdominal  muscles  in  the  lumbar  region.  A  semilunar  incision,  having  iti 
convexity  tumetl  outwards,  may  be  carried  from  a  point  an  inch  and  a  half  to 
the  inner  side  of  the  anterior  superior  illao  spine,  upwards  and  somewhat  out- 
wards, to  near  the  lower  margin  of  the  thorax.  The  external  oblique,  intenal 
oblique,  and  trans versalis  muscles  are  successively  divided,  together  with  tlie 
thin  transversalia  fascia  ;  the  peritoneum,  to  which  the  ureter  and  spermatk 
vessels  adhere  closely,  is  next  separated  from  the  lateral  abdominal  waU  and  tke 
surface  of  tlie  psoas  until  the  artery  is  reached ;  tho  areolar  sheath  is  thn 
scraped  tlirough  and  the  ligature  applied,  the  needle  being  passed  on  either  ode 
from  right  to  left.  It  seldom  happens  that  the  common  iliac  artery  is  too  fhort 
to  allow  of  tho  application  of  a  ligature,  but  if  it  were  found  to  be  less  than  an 
inch  and  a  half  in  length,  the  external  and  internal  iliac  tmnks  might  he  secured 
close  to  the  bifurcation. 

Collateral  virevlation. — After  ligature  of  the  common  iliac  artery,  blood  is 
conveyed  to  the  external  iliac  trunk  through  tlie  anastomoses  of  the  circum&s 
iliac  with  the  lumbar  arteries,  and  of  the  epigastric  with  the  internal  mammary; 
to  the  internal  iliac  through  the  anastomoses  of  the  middle  with  the  laienl 
sacral  arteries,  of  tho  lumbar  with  the  ilio-lumbar,  of  the  superior  with  the 
middle  and  inferior  haiinorrhoidal,  and  of  the  obturator  and  the  arteries  sapplied 
to  the  i)clvic  vLscera  with  the  corresponding  vessels  of  the  opi  osito  side^ 

INTERNAL    ILIAC    ABTEBT  (II). 

The  internal  iliac  artery  (hypogastric)  extends  from  the  bifurcaticm  of 
the  common  iliac  artery  downwards  towards  the  great  sacro-sciatic  fora- 
men, near  the  upper  border  of  which  it  divides  into  branches:  It  is  gene- 
rally from  an  inch  to  an  inch  and  a  half  in  length,  and  is  smdier  than  the 
'»^*'^.mal  iliac  in  the  adult,  but  the  reverse  in  the  foetus.  At  its  OTigin, 
teiy  lies  near  the  inner  border  of  the  psoas  moscle  ;  lower  down,  it 
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rests  against  the  sacrum  and  lombo-sacral  nervons  cord.  It  is  coTered 
by  the  layer  of  peritoneum  constituting  the  posterior  false  ligament  of  the 
bladder,  and  beneath  this  the  ureter  crosses  it  on  the  inner  side.  The 
companion  vein  lies  behind,  and  somewhat  to  its  inner  side,  ^d  the  com- 
mencement of  the  artery  crosses  the  upper  end  of  the  external  iUac  vein. 
Branches. — The  branches  of  the  internal  iliac  artery,  though  con- 
stant and  regular  in  their  general  distribution,  vary  much  in  their  mode 
of  origin.  They  arise,  in  most  instances,  from  two  principal  divisions 
of  the  parent  trunk,  of  which  one  is  anterior  to  the  other.  From  the 
anterior  division  arise  the  superior  vesical  (connected  with  the  pervious 
portion  of  the  foetal  hypogastric  artery),  the  inferior  vesical  (vaginal  in 
the  female),  middle  hasmorrhoidal,  obtm*ator,  internal  pudic,  and  sciatic 
arteries,  and  also,  in  the  female,  the  uterine  artery.  The  posterioi 
division  gives  off  the  ilio-Iumbar  and  lateral  sacnd  arteries,  and  is 
continued  into  the  gluteal. 

Varieties. — Leiigth. — The  internal  iliac  artery  has  been  found  as  short  as  half 
an  inch,  and  sometimes  as  long  as  three  inches,  but  it  is  not  often  less  than  an 
inch  in  length.  Two  instances  are  recorded  in  which  this  vessel  was  absent  on 
the  left  side,  and  its  branches  were  derived  from  a  loop  of  the  external  iliac 
artery  dipping  down  into  the  pelvis  (Ellis,  Eckhard).  The  lengths  of  the  common 
and  internal  iliac  arteries  generaUy  bear  an  inverse  proportion  to  each  other — 
the  internal  iliac  being  long  when  the  common  iliac  is  short,  and  vice  vend. 
Moreover,  when  the  common  iliac  is  short,  the  internal  iliac  (arising  higher  than 
usual)  is  placed  for  some  distance  above  the  brim  of  the  pelvis,  and  descends  by 
the  side  of  the  external  iliac  to  reach  that  cavity. 

The  place  of  divUion  of  the  internal  iliac  into  its  branches  varies  between  the 
upper  margin  of  the  sacrum  and  the  upper  border  of  the  sacro-sciatio  foramen. 

Branches. — Sometimes  all  the  branches  of  the  internal  iliac  arteiy  arise  without 
the  previous  separation  of  that  vessel  into  two  portions. 

In  more  than  a  foui-th  of  B.  Quain*s  cases  a  branch,  most  frequently  the  ilio- 
lumbar artery,  arose  from  the  internal  iliac  trunk  before  its  subdivision. 

Hsrpcffastric  artery. — In  the  foetus,  the  hypogastric  artery,  retaining  almost 
the  full  Hize  of  tho  common  iliac,  curves  forwards  from  that  artery  to  the  side  of 
the  urinary  bladder,  and  ascends  on  the  anterior  waU  of  the  abdomen  to  the 
umbilicus.  At  that  point  the  artery  takes  the  name  of  umbilical ^  and  the 
vettscls  of  tho  two  sides,  coming  into  contact  with  oae  another,  and  with  the 
umbilical  vein  along  with  which  they  are  spirally  coiled,  proceed  in  the  umbilical 
cord  to  the  placenta.  After  the  ccnnation  of  the  placental  circulation  at  birth, 
the  hyi)og:i8tric  arteries  become  impervious  from  the  side  of  the  bladder  upwards 
to  the  umbilicus,  and  are  converted  into  fibrous  cords.  These  two  cords,  being 
Hhorter  than  the  part  of  the  peritoneum  on  which  they  rest,  cause  a  fold  of  the 
serous  miimbrano  to  project  inwards ;  and  thus  are  formed  two  fossa)  at  the  fore 
|)art  of  the  abdomen  on  each  side  of  the  middle  line,  in  one  or  other  of  which 
tho  projection  of  an  internal  inguinal  hernia  takes  place.  The  proximal  part  of 
the  artery  jMirhists  as  the  internal  iliac,  and  the  portion  intervening  between  this 
and  the  niilc  of  the  bladder  remains  pervious,  although  proportionally  much 
reduced  in  hize,  and  forms  the  trunk  of  the  8ui>crior  vesical  artery, 

BRAMOHXS   OF   THX    INTSRNAIi  IlilAO   ABTSRY. 

1.  The  superior  vesical  artery  (v)  is,  at  its  commencement, 
that  part  of  the  hypogastric  artery  of  the  foetus  whicli  remains  prvious 
after  the  changes  that  take  place  subsequently  to  birth.  It  divides  into 
numerous  branches  which  supply  the  apex  and  body  of  tho  bladder,  and 
anastomose  with  tho  corresponding  vessels  of  the  opposite  side,  as  well 
as  with  the  offsets  of  the  inferior  vesical  artery.  Anteriorly,  small  twigs 
ascend  on  the  urachus  to  the  abdominal  wall,  and  posteriorly,  others 
supply  the  lower  end  of  tho  ureter.    One  or  more  of  the  hindmost 

0  0  2 


452 


ARTERIES    OF    THE    ABDOMEX. 


brancbes  of  this  arteiy  are  sometimes  deHcribed  BepaiateTjr  nodff  tk] 
name  of  middh  resicaL  1 

2.  The  inferior  vesical  artery  (v)  (vesico-proetatic)*  derived  ofdly  I 
from   the  anterior  dinsion  of  the  internal   iliac,   is  directed  doiik*| 
wards  to  the  base  of  the  bla*Ider,  where  it  ends  in  branchea  whkk  ixi| 
distributed  to  the  lower  part  of  that  organ,  to  the  prostate,  and  tot 
vesiculie  seniinales.    The  branches  to  the  prostate  coramnnieate  mow  o 
less  freely  upon  that  body  with  the  artery  of  the  oppc»8ite  side,  and  i!j| 

Fig.  269. 


^ 
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Fig.  269. — Yi£W  07  tmrn  yisgkiu  of  the  male  pelyis  ritdii  the  lkvt  snis, 
TffB  VESICAL  AifD  popio  ABTER1K8  (from  E,  Qnain).     1 

a,  OS  pabU,  {divided  a  tittle  lo  the  left  of  tbc  sympliyiis ;  5,  placed  doae  to  Iht  ii]«pcr 
pari  of  the  l>lai!dcr,  uix^ti  whicli  Vim  the  vas  dcferciiB ;  c,  plaoed  on  the  tipp«r  put  of  tk 
rectum,  nexir  t]io  left  ureter ;  c\  at  the  junction  of  the  middle  and  Jotrer  ]Krti  d  tit 
rectimi,  points  to  the  vesicuk  semiDoli^ ;  c",  anus  ;  c/,  bulb  of  the  urethra ;  ^  emyaii 
diTided ;  /»  small  sacro-B^iatic  ligament,  attached  to  the  apine  ol  tlie  itdiiiUB;  U  ctmmm 
lUac  artery;  2,  internal  iMac  artery;  3,  glnieal  artery  cat  short ;  4,  common  tntok  dtlt 
aciatic  and  pudic  arteries  ;  4\  sciatic  artery,  cut  oh  it  is  pasatng  out  a  ma> 

sciatic  loramcn  ;  5,  placed  on  the  diTided  surface  of  the  iachial  spme,  ,  r  pnik 

artery  as  it  h  about  to  enter  the  perineum  by  the  small  caero-9cini;ic  ioniD««;  i^\ 
Kiiperficial  perineal  branch  of  the  pudic ;  5",  putUc  artery,  giving  off  tlie  utCBiyol  IW 
bulb,  and  proceefling  at  6,  to  divide  into  tlio  j^rtery  of  the  ef»rpus  caremocam  and  Ihcdomi 
artery  of  the  pcnisi ;  7,  placed  on  the  middle  part  of  the  rectum,  ptointe  to  tlie  litMitfadSn 
branches  of  the  superior  h:i>morrhoida!  artery ;  8,  8,  ramifications  of  the  mperior  f>Miat 
artery;  9,  inferior  vesical  artery,  of  consfldemble  size  in  this  instance,  givii^  bttadha l» 
the  bladder,  the  vesicula  seminaliB^  the  rectum  (middle  luemGiTiioiiimiyy  aod  IT,  lo  llha 
prostate  gland. 

email  deBcending  twigs  also  with  the  arteries  of  the  perineum  (HaDer^ 
It  occasionally  happens  that  one  of  the  latter  offsets  is  much  en" 
and  replaces  one  or  more  branches  of  a  defective  pudic  artei;,  as  \ 
be  more  fully  noticed  in  the  descTipiion  of  that  vessel* 

One  slender  but  constant  branch,  the  artery  of  th&  vas  dffmrtm  {r 
arising  from  either  the  superior  or  inferior  vesical  artery,  sends  one  ^ 
more  twi^  doiMiwartls  to  the  lower  part  of  tlie  vas  deferens  and  ! ' 
Tesicula   aemindis,  and    is  then  continued  forwards  along   Uie 
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in  company  with  which  it  descends  in  the  spermatic  cord  as 
B  the  testicle,  where  it  anastomoses  with  the  spermatic  artery.     This 
C5h  may  reinforce  or  even  I'ephice  the  last-meiitioued  vessel 
Besides  the  superior  and  inferior  vesical  arteries,  otlier  small  offsets 
^le  frequently  famished  to  the  bladder  from  the  obturator,  sciatic,  or 
uher  branches  of  the  internal  iliac  artery. 

The  vaginal  artery  {▼)  ( vesico-vaginal)  in  the  female  correspondB 
the  inferior  vesical  artery  in  the  male.    Arising  firom  the  anterior 


Mi^^' 


Hg,  270, ^ThB  lBn]LIB9  of   THB   FUfAlII   PELYTS,   AS  fllSV   OV   THB   RSMOf  AL  QW  THB 

tSFT  mp-B05S,  &c.  (from  E.  Qnam).     i 

dw  Aitrictilar  surface?  of  the  Bacrum  ;  b,  Bpine  of  the  LscMum  with  the  JonaU  i»CTo*iciatic 
Ugameat',  e^  c»  pubii,  diddc^l  n  little  to  tbo  left  of  tho  symphysis ;  d^  on  the  sigmoid 
part  of  the  colon,  and  (f,  on  the  lower  part  of  the  bkdder,  point  to  the  ureter  ;  e,  on  the 
upper  p^rt  of  the  body  of  the  utcniSf  points  to  the  oriuy;  /*  on  the  upper  part  of  the 
Miwld^,  point«  to  the  Fallopian  tube;  /*,  ronnd  ligament  of  theuteniB;  1,  external 
Hiae  srteiy  cnt  short ;  2,  internal  iliac  artery  ;  3,  gluteal  artery  cnt  sliort ;  4,  4,  left 
pndle  artery  from  which  a  part  hiis  been  remoTed  ;  4\  the  same  artery  in  the  perineum, 
And  4\  iU  last  part,  procociling  to  divide  into  the  dorsal  and  deep  arteries  of  the  clitoris  ; 
5^  placed  on  the  mcnX  nerres,  points  to  the  sciatic  artery ;  6^  ra^tnal  artety^  giviog  off 
tiMcJim  to  Uie  bladder  6',  and  to  the  rectum  6** ;  7,  uterine  artery;  8,  superior  Teaical, 
afed  fff  obliterated  hypogastaio  artery;  9,  9,  ovarian  artery,  descending  from  the  aorta; 
10  SDpexior  hiemorrhoidal  arieiy,  spreading  orer  the  side  fi  the  rectum. 

division  of  the  internal  iliac»  or  frequently  from  the  uterine  artery,  it 
descends  and  ramifies  upon  the  vaf^'na,  Benrling  at  the  same  time  offsets 
to  the  lower  part  of  the  bladder^  to  the  bulb  of  the  vestibule,  and  to  the 
contiguous  part  of  the  rectuni.  It  anastonnjses  behind  the  vagina  with 
the  oorrespondinj?  artery  of  the  opposite  side. 

9.  The  middle  hiemorrlioidal  artery  (v)  is  frequently  derived  from 
the  inferior  vesical  cr  the  interoal  pudic  artery.  It  ramifies  on  the 
lower  part  of  the  rectum,  and  anastomoaes  with  the  other  hiemorrhoidal 
and  the  inferior  vesical  faeries. 
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4.  The  uterine  artery  (v)  is  directed  inwards  firom  ibB 
division  of  the  internal  iliac  towards  the  neck  of  the  ntems. 
itself  between  the  layers  of  the  broad  ligament,  it  passes  upwards  on  ti 
side  of  the  nterus,  pursuing  an  exceedingly  tortuous  course,  and  seodicl 
numerous  branches,  which  ramify  on  the  anterior  and  po^rior  soi&n 
and  in  the  substance  of  that  organ.  Near  its  termination  it  is  joiiiedtf 
a  branch  of  the  ovarian  artery,  forming  an  arch  from  which  ofhii 
proceed  to  the  Fallopian  tube  and  the  round  ligament  of  the  ntoa 
During  pregnancy  the  uterine  artery  becomes  much  enlarged. 

5.  The  obturator  artery  (iv),  while  it  usually  arises  from  tb 
anterior  division  of  the  internal  iliac,  is  not  unfrequenUy  dcnTcd  fioa 
the  posterior  division  of  that  vessel!  It  is  directed  downwaids  ad 
forwards  a  little  below  the  ilio-pectincal  line,  resting  upon  the  obtanto 
portion  of  the  pelvic  fascia,  and  covered  by  the  peritonemiL  Tk 
obturator  nerve  is  a  little  way  above,  and  the  companion  vein  is  bdot 
the  arteiy.  Beaching  the  upper  part  of  the  thyroid  foramen,  it  pHM 
through  a  short  canal  formed  by  the  groove  on  the  under  snrfiioe  of  the 
superior  ramus  of  the  pubis  and  the  arched  border  of  the  obtozifar 
fascia  (p.  336),  and  divides  immediately  into  internal  and  extenaito- 
minal  branches,  which  descend  on  the  surface  of  the  obturator  manbruM^ 
beneath  the  obturator  extemus  muscle. 

Branches,-— {a)  Within  the  pelvi^  besides  other  small  muscular  o(Mi, 
the  obturator  artery  furnishes  an  iliac  branch  which  ramifies  in  the  iliac 
fossa,  supplying  the  ilio-psoas  muscle  and  anastomosing  with  the  ilio- 
lumbar artenr,  and  sometimes  a  branch  to  the  urinary  bladder. 

(b)  One  of  two  smsUl  pubic  branches  are  given  off  by  the  artoy  asit 
is  about  to  leave  the  pelvis  :  these  vessels  ramify  on  the  back  of  the 
pubis,  and  c^anmunicate  behind  the  bone  and  the  attachments  of  the 
abdominal  muscles  with  the  pubic  branch  of  the  epigastric  arteiy,  ud 
with  the  corresponding  offsets  of  the  opposite  side. 

(f)  The  infernal  tenninal  branch,  turning  downwards  close  to  the  inner 
margin  of  the  thmnd  foramen,  furnishes  oflfeets  to  the  obturator  muscles 
and  to  the  upiKT  ends  of  the  a«1<luctors,  and  anastomoses  with  braocfaei 
of  the  internal  circumflex  artery. 

(if)  The  external  terminal  branch  descends  near  the  outer  margin  of 
the  thyroid  foramen,  sends  a  small  ofl&et  inwards  to  anastomose  with 
the  lower  part  of  the  internal  branch,  and  then,  inclining  outwards  in  the 
grvx>ve  below  the  acetabulum,  is  distributed  to  the  muscles  arising  from 
the  ischial  tuberosity  and  anastomoses  with  branches  of  the  sciatic  artery. 
It  als^>  gives  twigs  to  the  obturator  muscles ;  and  one  small  branch, 
enterinsxthe  hip-joint  through  the  cotyloid  notch,  supplies  the  £ftt  and 
synovial  membrane  at  the  boctom  of  the  acetabulum,  and  ramifies  in  the 
interanicular  ligament  as  far  as  the  head  of  the  femur. 

Tarieties. — The  obturator  artery  frequently  has  its  origin  tnnsf erred  to  the 
coiumenct^mont  of  the  ^piga^trio  artery,  and  sometimes  to  the  ertenud  iliic  aeir 
itij  tenninatiou. 

In  361  ca^es  ob!?«:rv-«?d  by  R.  Qnain.  the  cri^  of  the  obtnrator  mrteiy  took 
place  as  follow?.  la  the  proj^ortion  of  2  cases  oat  of  3.  it  arose  from  the  internal 
iliac  ;  in  I  case  out  of  o>.  from  the  epigastric  ;  in  a  rery  smaU  nomber  of  ci«as 
V^AboQt  1  in  7-^  i:  arvsc  by  r»-o  roots,  one  from  each  of  the  abore-named  Teaelf ; 
and  in  aN.>Qt  the  $ame  proportion,  from  the  external  iliac  artery. 

Sometimes  the  jotnrator  artery  arises  from  the  epigasmc  on  both  aides  of  titf 
aaoM  body,  bat  in  the  majority  of  instances  this  mode  of  origin  of  the  tomI  ii 
*»«4  with  only  on  one  side. 
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WTien  tiic  obturator  arteiy  arwea  from  the  epigastric,  it  tunifi  backwards  into 
the  pehis  to  reacli  the  canal  ttt  the  upper  part  of  the  thjTotd  foramen  ;  and  m 
thU  course  it  i*  necesaarily  close  to  the  cniral  ring^*  the  opening  situated  at  tih© 
iimer  inide  of  the  external  iliac  vein,  thpough  which  heniial  jirotmsions  descend 
from  the  abdomen  mU:^  the  thigh.  Oiit  of  101  cases  ohseired  bj  R.  Quain,  the 
artery  turned  backwank  close  to  the  external  iliac  vein,  and  therefore  ou  tlie 
outer  side  of  the  cniral  ring-,  in  5|  ;  it  iToaseti  haekward*  across  the  ring  in  iJ7  ; 
and  in  the  remaining  10  it  was  din!ct©d  at  first  inwards,  oJid  then  arched 
backwarti^  on  tho  inner  sLdo  of  the  ring  :  the  point  at  which  this  artery 
separated  from  the  epigastric  was  not  found  to  exercise  any  influence  upon  ita 
relation  to  tho  cniral  ring  (pp.  df,^  pp*  451-ir»4)»  It  is  whtn  the  arttry  i»  placed 
on  the  inner  ^lde  of  tho  ring  that  it  is  liable  to  bo  wounded  in  the  operation  for 
dividing  tho  stricture  in  a  femoral  henijiw 

The  anoatomoeis  which  normally  exiate  between  the  pabio  branches  of  the 
obturator  and  epigastric   arteries  explnlns  the  nature  of   the   change   which 


1%,  271,  A.  and  B.— Viwa  Fig.  271. 

or  1HK  LEFT  ntr-BOKK, 
WITH  TUG  ATTACBID  A3THi* 
MlHAh  MVmtE3^  7HOM  TniE 
in  SIDE,  BHOWIKO  utrfKaxiiT 
FOMITIOKi  OF  THE  ABKaaAlTT 

oMTvaAToa  Aaijcar.  (E 
Qiuun. )     I 

la  A,  the  abermni  artvry 
pMMi  to  the  outer  vide  of  a 
foiunml  henua ;  in  B,  it  mut- 
JOVBdi  tlie  Deck  of  ibc  mo. 

a,  nelxm  nnisde ;  b^  itiacus 
masclo  ;  c,  *yn)\ihyt*\a  pabia ; 
rf,  ulitumtor  lueiubraiMS  ;  e, 
placed  on  the  InmsverBalis 
iumm,  points  to  the  vaa 
ddbmas  pa«ang  thraugh  the 
inlenial  abdomtnal  ring  ;  /, 
lerttde;  +,  neck  of  n  feruonil 
hernial  mn ;  I,  exionml  iltac 
artery ;  2,  external  Uiac  vein ;  ^^. 

below  Hf  the  obturator  tirnro ;  .^^"^T^  '^iiM  .^flT  B 

8,  eplgastne  artery,  giving 
off  4,  tho  aberrant  obturator 
artery. 

takes  place  when  tho  origin 

of  the  obtiimlor  artery  is 

inmlefTod  irom  tlie  one 

|kboe    to    the  other*      In 

fodb  cftsea  one  of  the  am^ 

teoioaing    Yesiiels   may  be 

■opposed  to  have    become 

cahuged,    and  the    poste- 

zjor  or  pfoper  root  of  the 

obtorator  art«ry  to  havo  remained  ttndereloped  or  to  hare  become  obliterated  in 

a  proportionate  degree. 

The  obturator  artery  has  alao  been  seen  to  arise  from  the  upper  part  of  the 
fcmond,  either  alone  or  in  conjunction  with  ihst  internal  circumflex  artery,  in 
which  oaae  it  arches  backwards  over  the  superior  lamua  of  the  pubis,  and  through 
tho  cmral  ring,  to  reach  the  thyroid  foramen. 

In  a  few  cases  the  obturator  artery  has  been  obeerrod  giving  off  the  epigastrio 
artery,  an  acooswyry  pndio  arteiy  (within  the  pelris),  or  the  dotval  artciy  of  the 
penis  (in  the  tl^froid  lomaneia)* 
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6.  The  mtemal  pitdio  artery  (iv),  one  of  the  terminal  branches  of 
the  anterior  division  uf  I  he  iiittrual  iliac,  is  distributed  to  the  perineum 
and  the  external  or^^ims  of  j^-'nerotion.  The  following  descri|»fcion  of 
the  artery  lias  refxjrcnec  to  its  aiiiui^^ement  in  the  male,  and  thedilferenceB 
which  it'presents  in  the  female  ivill  be  afterwards  ]>ointerl  out. 

From  its  caigiii  in  ft'ont  of  tlie  pjrifoi*mis  muscle,  the  pudic  artery 
desoeuda  along  with  the  sciatic  aiteij,  and  leaves  the  pelvis  by  the  lower 

Fig.  272. 


s»*^ 


J%. 


Fig.  272.— Tus  AiiTtfttiist  or  tu8  male  tklvis.  as  sfien  09  ras  kimoyxl  or  tus 
LEFT  uip-uosfE^  ^c.  (ffotn  E.  Quuh).     } 

a,  esrienml  obliqae  muscle  dividdl ;  h,  tntcnuil  oblique ;  e^  tmn^vemtlb ;  d,  d^  ibe 
pHftfi  of  the  divided  reciuii ;  e,  p»oa»  magnas  divided  ;  /,  plAoed  od  tht;  aurictiltr  wahat 
irf  tliti  aacrum,  poiuts  to  the  sacml  pkxua  of  ncncs ;  «/,  placed  on  tho  od  fnibu^  WKwn 
through  u  little  to  the  left  of  tho  symphy^iK,  points  to  the  divided  Bpcrmfttic  cord ;  A, 
cnu  i>eiiis  iliYided  ;  t\  hulb  of  the  urethra  ;  k,  exienuii  sphincter  muscle  ;  /»  i^pine  of  ihe 
bohium  with  the  mnsdi  aacro-sciatic  Ugameut ;  mi,  |i4?ritoncuiu  ;  n,  upper  [xirt  of  the 
urinary  bliuhlcr  ;  n\  n\  \ns  deferens  ;  n",  nret«r  ;  o,  o»  intCKtincn  ;  1,  comntoD  iUac  aiteiy; 
2,  external  iliac ;  Up  interrtal  iliac ;  4,  obliterated  hypogastric  and  miperior  Tesieal  iui»- 
rief ;  5,  luiddle  vesical ;  <5,  inferior  vesica)  lutcry ;  7,  placed  on  the  Bacral  p1ex«%  fwinta 
to  the  common  tntnk  of  tho  pudic  and  sciatic  &rt«nciti ;  close  above  7,  the  glnteftl  arioij 
u  MseD  cnt  short ;  8,  M?iutic  nrtery  cut  nhort ;  9,  placed  on  the  rectum,  the  piidic  Wbeiy 
aa  it  iK  alic^ut  to  jkoss  U^hind  the  ^pine  of  tho  ie$c^iiurn  ;  ^\  on  the  lower  [jart  of  tlio  reetttOI, 
the  inferior  ha'morrhoidal  briiucliCH ;  9"^  tho  supertidnJ  peritusal  artery;  )^"%  plnoed  tm 
the  pirostate  gland,  the  pudii^  artery  ta  the  fore  part  of  the  periattmn,  giving  off  tho  uitn 
of  the  bnlb,  and  finally  dividing  into  the  arteiy  of  tbe  oorpiiB  caTemestun  and  tho  don/i 
artery  of  the  iMsnla ;  IQ,  phu:ed  on  the  middle  part  of  the  rectuni|  tbe  miperior  biei&ar* 
rhoidat  artery, 

port  of  the  great  Bacro-sciatic  foramen.  Then  cuiTins:  graduaJly  for- 
wards, it  cfOBses  over  the  ischial  epiuc  and  passes  tlirough  the  small 
BBCFO-Bciatie  foramen  into  the  posterior  division  of  the  jierineal  sraoe» 
where  it  lies  along  tbe  outer  wall  of  the  ischio-rectal  fofisa,  being  pl«oed 
from  an  iucb  to  an  inch  and  a  half  above  tbe  lower  mat^in  of  the  isdiial 
tuberosity.  Continuing  its  course  forwards,  it  jrradually  approachos  tbe 
margin  of  the  ischial  r;uiiu«,  iK;netnitefl  the  base  of  the  trianfirular  ligament. 
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9mBL  TunA  between  the  layers  of  that  stractnre  to  near  the  apex  of  the  snb- 
'  "^^obio  arch.  CQose  to  the  ramns  of  the  pubis  it  perforates  the  inferior  la^rer 
•of  tiie  triangular  ligament^  and  ends  under  cover  of  the  eras  penis  by  divid- 
ing into  the  artery  of  the  corpus  caveraosum  and  the  dorsal  artery  of  the 
penig.  The  pudic  artery  is  accompanied  throughout  its  course  by  the 
YWL  of  the  same  name. 

Within  the  pelvis,  the  pudic  artery  rests  against  the  rectum  internally, 
and  the  sacral  plexus  of  nerves  intervenes  between  it  and  the  pyriformis 
muscle.  Over  the  ischial  spine,  the  artery  is  covered  by  the  gluteus 
inaximus  muscle,  and  the  pudic  nerve  lies  to  its  inner  side.  In  the 
iachio-rectsJ  fossa,  the  artery  is  contained  in  the  substance  of  the  obtu- 
rator foscia^  the  dorsal  nerve  of  the  puis  being  above,  and  the  perineal 
brandi  of  the  pudic  nerve  below  it ;  and  between  the  layers  of  the 
triangular  ligament,  it  is  embedded,  in  company  with  the  doreal  nerve  of 
the  penis,  in  the  tendinous  origin  of  the  constrictor  urcbhrse  muscle. 

Brandies. — ^From  the  part  of  the  artery  within  the  pelvis  small  ofisets 
Proceed  to  the  obturator  internus,  pyriformis,  and  coccygeus  muscles. 
As  the  artery  crosses  the  ischial  spine  it  gives  off  branches  to  the  adjacent 
Part  of  the  gluteus  maximus,  and  other  twigs  which  supply  the  external 
^tator  muscles  and  anastomose  with  offsets  of  the  sciatic  artery.  In  the 
pQrineum  the  following  larger  branches  arise : — 

(a)  The  inferior  or  external  hcmorrJwidal  artery,  often  represented  by 
^Wo  or  three  separate  branches,  arises  from  the  pudic  artery  as  it  enters 
the  perineal  space.  Directed  inwards  through  the  fat  of  the  ischio-rectal 
^Oesa  towards  the  anus,  it  divides  into  branches  which  supplv  the  super- 
fidal  structures  of  the  nosterior  part  of  the  perineum,  the  sphincter  and 
leY^x)r  ani  muscles,  and  anastomose  with  the  other  ha^morrhoidal  arteries 
^  well  88  with  the  corresponding  vessels  of  the  opposite  side.  Small  off- 
8^  also  turn  round  the  Dorder  of  the  gluteus  maximus  and  supply  the 
Overlying  int^ument,  while  others  pass  forwards  and  communicate  with 
the  superficial  perineal  artery. 

(V)  ^The  superficial  perineal  artery  (v)  arises  from  the  pudic  at  the  fore 
part  of  the  ischio-rectal  fossa.  Crossing  over  or  under  the  transversus 
peiinei  muscle,  it  runs  forwards  beneath  the  superficial  perineal  fascia, 
in  company  with  the  nerves  of  the  same  name,  gives  offsets  to  the  sub- 
laoent  muscles,  and  divides  into  long  slender  branches  which  supply  the 
bacdL  of  the  scrotum  and  anastomose  with  the  external  pudic  branches  of 
the  femoral  artery. 

(fi)  The  transverse  perineal  artery  (vi)  generally  arises  in  common  with 
the  preceding,  but  it  is  sometimes  a  distinct  branch  of  the  pudic  artery. 
Passmg  inwards  towards  the  central  point  of  the  perineum,  it  supplies 
the  parts  between  the  anus  and  the  bulb  of  the  urethra,  and  anastomoses 
with  its  fellow  of  the  opposite  side. 

(d)  The  artery  of  the  bulb  (v)  arises  from  the  pudic  near  the  point 
where  that  vessel  enters  between  the  layers  of  the  triangular  ligament. 
It  runs  inwards  between  the  fibres  of  the  constrictor  urethrae  muscle, 
being  placed  usually  about  half  an  inch  from  the  base  of  the  triangular 
ligament,  and  penetrates  the  bulb  to  be  distributed  to  the  erectile  tissue 
of  the  corpus  spongiosum.  It  gives  branches  to  Cowper's  gland,  and  to 
the  membranous  part  of  the  urethra. 

Another  smaller  branch  to  the  corpus  spongiosum  is  frequently  given 
off  by  the  pudic  artery  near  its  bifui'cation,  or  by  the  artery  of  the  corpus 
cavcrnosum. 
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f^)  Tlie  arimf  of  //wr  cwpm  carernmum  (art.  proftmda  penis)  (v)  ia 
Blji^htly  tlic  larger  (if  the  two  terminal  brandies  of  the  pudic  trnnk*  It 
Ix^iietmicR  the  inner  side  of  the  cros  i>cni8,  and  is  continued  lorwartk  in 
the  centre  of  tlic  corpus  cavernusuni  to  the  anterior  extremity  of  that 
body,  giviojj  oil*  in  ita  course  numeruiia  ofljicts  to  the  erectile  tissine. 


Fis,  273. 


Fig.  273.— Diasscnoii  of 

THE    PXRrJiSUlC  tir  Tits 
MAtE.       (A.  T,>      i 


Tills  drawing  ii 
from  a  pnrpar&tlciti  Upon  t^ 
mixlificatioD  of  the  pkn  of 
K.  Qiiain^a  61  at  tiiul  62iiil 
Plates.  The  right  Dii]« 
shows  ft  Bt]})crficJjLJ,  the 
left  ft  deeper  view. 

n,  aniuB,  with  ft  part  of 
the  intagutneiit  fnirroand- 
iiig  it ;  b,  left  half  of  Ui© 
biith  of  the  urethm,  ex- 
]>(j«cd  by  the  remoral  of 
the  huJt>o-cAvemo^ufl  iiiii»- 
cle ;  c,  coccyx  ;  d^  right 
tuberosity  of  the  tsehium ; 
e,  0,  mperficial  iierincMi 
fftseift;  /  fnt  wcupytiii} 
the  right  iBchio-rwtAl  f  oasft ; 
jr»  glntew  maiiraus  tniiM- 
ole  ;  1,  pUced  on  the 
right  transTeniu  jierioei 
iuusgIc^  pointe  to  the  su*- 
pi^ciftl  penocftl  orterj  &§ 
it  emerges  in  front  (in 
this  case)  of  the  muscle ; 
1',  on  the  left  side,  placed 
on  the  surface  of  the  tci- 
angnlor  lig^unont,  point* 
to  the  «u|ieriictal  perineal 
aiterjT  cut  ihort ;  S,  en 
the  right  ischio-eaveimoaH 
musde,  points  to  the  sopei^ 
licial  perineal  arteix  aad 
nerves  passing  fortninls; 
2',  on  the  left  bide,  Iha 
same  tessel  and  nerrea 
divided  ;  S,  on  the  t\^A 
half  of  the  trijinguUr  ligft* 
ment,  ijoijits  to  the  tma- 
verw  perincftl  artery  ;  4,  on  the  left  tuhoro^ty  of  the  iNchinm^  points  to  the  pndlo  artery 
deep  in  the  iijchio*reotaJ  fossa;  5,  5',  inferior  haemorrhoidal  brandies  of  the  pudie  arteriea 
and  nerves;  6,  on  the  left  side,  placed  in  a  n;oMa  frsin  which  the  inferior  l&Tcr  of  the 
iriangubir  ligament  has  been  removed,  in  order  to  abow  the  oontinuiiition  of  the  pndic 
arteiyi  its  branch  to  the  bulb,  and  one  ol  Cowpcr's  gUnds. 


I 


{/)  The  (lormJ  arU^y  of  ih£  penis  (v)  ascends  to  the  upper  mir&oe  of 
timt  organ  between  the  cnia  and  the  pwbie  Bymphysis,  After  piercing 
the  BU&|)cnsory  liframent,  the  artery  runs  for wartls/bet ween  the  median 
dorsal  vein  and  the  corresponding^  nerve,  to  the  neck  of  the  iK'nis, 
whei-e  it  ends  lu  utifeetg  to  the  Brians  and  the  prepuce.  It  gui^pUes  the 
intcj^ninent  of  tlie  pt^nis,  and  several  bfaachofi  pass  thryujs^li  the  fibroug 
sheuth  of  the  corpus  cavcrnosum  to  the  spongy  tiaane  in  its  interior,  aad 
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anastomose  with  the  offsets  of  the  deep  artery.    The  right  and  left  dorsal 
arteries  communicate  fireely  together  in  the  glans  penis. 

Varieties — The  pndio  artery  is  sometimes  small,  and  fails  to  supply  one  or 
two,  or  even  three  of  its  usual  branches,  which,  in  those  circumstances,  aio 
furnished  by  a  supplemental  vessel,  the  accesftory  jntdic.  The  defect  most 
frequently  met  with  is  that  in  which  the  pudio  ends  as  the  artery  of  the  bulb, 
whiio  the  arteries  of  the  corpus  cavemosum  and  dorsum  of  the  yeina  are  derived 
from  the  accessory  pudic.  But  all  the  three  arteries  of  the  penis  may  be  8iq)plied 
by  the  accessory  pudic,  the  pudio  itself  ending  as  the  superficial  perineaL  A 
single  accessory  pudic  has  been  found  to  supply  both  cavernous  arteries,  while 
the  pudic  of  the  right  side  gave  both  dorsal  arteries  (R.  Quain,  pi.  63,  fig.  5).  On 
the  other  hand,  cases  have  occurred  in  which  only  a  single  branch  was  furnished 
by  the  accessory  artery,  either  to  take  Uic  place  of  on  ordinary  branch  altogether 
wanting,  or  to  supplement  one  of  the  branches  which  was  diminutive  in  size. 

The  accesMori/  pudio  artery  generally  arises  from  the  pudic  itself,  before  the 
passage  of  that  vessel  through  the  sacro-sciatic  foramen,  and  descends  within  the 
pelvis,  along  the  lower  part  of  the  urinary  bladder  and  across  the  side  of  the 
prostate  gland,  to  reach  the  root  of  the  penis  by  perforating  the  triangnlar 
ligament  in  front  of  the  membranous  part  of  the  urethra.  Less  frequently  the 
accessory  pudic  is  derived  from  the  inferior  vesical  (p.  452),  or  from  some  other 
branch  of  the  internal  iliac  artery.  It  may  also  arise  from  the  obturator  artery 
within  the  pelvis,  that  vessel  taking  origin  either  from  the  internal  iliao  or  the 
epigastric  artery,  and  in  a  few  cases  it  has  been  given  off  by  the  epigastric  artery 
directly. 

Branches, — The  artery  of  the  bulb  is  sometimes  small,  sometimes  wanting  on 
one  side,  and  occasionally  it  is  double.  But  a  more  important  deviation  from  the 
common  condition  is  one  sometimes  met  with,  in  which  the  vessel,  arising  earlier, 
and  crossing  the  perineum  farther  back  than  usual,  reaches  the  bulb  from 
behind.  In  such  a  case  there  is  considerable  risk  of  dividing  the  artery  in  per- 
forming the  lateral  operation  for  stone.  On  the  other  hand,  when  this  vessel 
arises  from  an  accessory  pudic  artery,  it  lies  farther  forwards  than  uscial,  and  is 
out  of  danger  in  case  of  operation. 

The  dorsal  artery  of  the  penis  has  been  observed  to  arise  from  the  obturator 
artery  in  the  thyroid  foramen,  from  one  of  the  external  pudio  branches  of  the 
femoral,  or  from  the  deep  femoral  artery  (Tiedemann,  tab.  33,  fig.  1).  This 
branch  is  sometimes  small  on  one  side,  the  deficiency  being  supplied  by  the 
opposite  artery.  The  two  dorsal  arteries  are  occasionally  united  l^  a  cross 
branch,  and  they  have  been  seen  uniting  into  a  common  trunk  on  the  dozsnm 
of  the  penis. 

The  pudic  artery  in  the  female. — In  the  female  this  vessel  is  mach 
smaller  than  in  the  male.  It  takes  a  similar  course,  but  the  following 
branches  differ  in  their  size  and  distribution  from  the  correspondibg 
arteries  in  the  male. 

The  superficial  perineal  artery  is  larger  than  in  the  male,  and  is 
distributed  to  the  labia  pudendi. 

The  arteri/  of  the  bulb  is  small,  and  supplies  the  bulb  of  the  vestibule. 

The  two  terminal  branches  are  much  smaller  than  in  the  male.  The 
artery  of  the  corpus  cavemosum  (art.  profunda  clitoridis)  enters  that  body ; 
and  the  dorsal  artery  of  the  clitoris  passes  forwards  between  the  omra 
clitoridis  and  terminates  in  the  glans  and  in  the  membranous  fold 
corresponding  to  the  prepuce  of  the  male. 

7.  The  sciatic  artery  (iv),  the  larger  of  the  two  terminal  branches 
of  the  anterior  division  of  the  internal  iliac,  is  distributed  chiefly  to  the 
muscles  on  the  back  of  the  pelvis.  It  descends  on  the  anterior  smfaoe  of 
the  pjriforniis  muscle  and  the  sacral  plexus  of  nerves,  and  issues  by  the 
lower  part  of  the  great  sacro-sciatic  foramen*  in  company  with  the  pudic 


460 


AETEEIES    OF   THE   ABDOMEN. 


artery  and  the  sciatic  nerves.  Continuing  its  conrse  downwards,  under 
cover  of  the  *rluteu8  maximus  and  restin^^  upon  the  obturator  iiitemua 
and  gcmelli  muscles,  it  ends  as  a  slender  vessel  which  accompanies  the 
email  sciatic  nenc  along  the  hack  of  the  thigh*  supplying  the  integument 
and  anastomosing  with  suixjvticial  brandies  of  the  |XTfoi*atmg  arteries, 

Bmmhes. — {a)  Mmetdar  lirauches  i>a*;s  to  the  lower  part  of  the  glut-eus 
maximus,  anastomosing  in  the  muscle  with  the  gluteal  artery  ;  to  the 
external  rotator  muscles,  anastomosing  with  twigs  of  the  pudic  mlery  ; 
and  to  the  muscles  arising  from  the  ischial  tuberosity,  anastomosing 
with  tlxe  obturatur  and  iutcnml  circumflex  arteiies. 


Fi;?.  274. 


Pig.  274.— AnTKRtis  of  thj  Bi«t 
OF  Ti»F£tvi^(fi-omTicdoma3Ui).  \ 

a,  crest  of  tbe  nimn  ;  (,  tnhflt^ 
OBitjr  of  the  bcbium ;  c,  grtAi  ti^ 
dunUr;  c/,  iategtiincni  roond  Uio 
ftaiu  ;  e,  great  icUtk  nerrc  ;  1, 
trank  of  the  gluteal  arteqp  m  it 
UBuea  from  the  great  ttcro-scuiUe 
fonuDcn,  tbc  superficial  pArt  i»  cat 
short,  the  deep  part  is  seen  p««»ing 
forwanb  on  the  sarface  of  the 
gluteus  minimiiB  muxcte  ;  2,  jiIa4Md 
ctL  the  groat  li^cro-Bcmtic  1igameiit» 
jjointa  to  the  pudic  luiory  «i  tbo 
ylnce  where  it  winds  orcr  the  spino 
of  the  if^hrum ;  2'^  the  contumft- 
tioii  of  the  arterr  in  the  perineum  ; 
a,  3,  sciatic  artery ;  the  upper  figure 
points  to  the  trunk  of  the  veaael, 
horn  which  the  aiuuioimotio  lamBoii 
in  seen  nuuiiii^  ontwizda  lowaidi 
the  great  trochanter ;  the  lower 
figuTO  iDcUeates  the  oontinuation  of 
the  artery  aloQS  the  litick  of  the 
thi^h ;  4,  tmt  petfoimtiog  •rto7. 


(h)  The  cocrfjffml  branch,  inclining  inwards,  picroeB  the  (jreafc  eocro* 
sciatic  ligiiment,  and  is  distrihiited  mainly  to  the  gluteus  maximuB.  two 
or  three  otiTscts  iHjrforatitig  that  muacle  and  ramifying^  in  the  subcutaneoiw 
tissue  over  the  sacrum  and  coccyx, 

(f)  The  anmiomolk  branch,  directed  ontwardjs  to  the  hollow  on  the 
inuer  side  of  the  j^eat  trwhantcr,  supphes  the  external  rotator  mnseks 
and  the  hip-joint,  and  anastomoses  \iith  oflsets  of  the  gluteal  artery,  with 
the  ascending  branch  of  the  internal  circuinflex  artery,  and  with  the  first 
perforating  artery. 

{d)  The  eoims  nervi  isch'adki  (vi)  enters  the  great  sciatic  nerye^  whidi 
it  supplies,  and  anastomoses  with  twigs  of  the  perforating  arteries, 

{e)  Several  futaneoits  brauches  pass  to  the  iiitc^umeDt  at  the  lower  border 
of  the  gluteus  maximus,  along  with  bmnches  of  the  small  sciatic  nerve* 

Tarieties  —The  Bcbtle  artery  oocasionally  djdses  in  common  with  the  glutftJ* 
leftring  that  venel  oatBide  the  pelvin,  at  the  upper  bolder  of  the  pTriformit 
nrnsclc^    In  a  few  cftMs  this  artei^  has  been  found  much  eiiliurg«df  and  fonalii^ 
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the  main  artery  of  the  limb  (see  varieties  of  the  femoral  artery).  Hie  eomti  nemi 
Uchiadici  has  been  seen  by  Hyrtl  of  large  size,  and  continued  along  the  thigh  to 
join  the  popliteal  artery,  a  little  above  the  knee-joint  (Wiener  DenkscbrSKen, 
xxiii.,  1864). 

8.  The  gluteal  artery  (iii),  the  largest  branch  of  the  internal  iliac, 
is  distributed  to  the  muscles  on  the  outer  side  of  the  pelvis.  It  passes 
backwards  between  the  lumbo-sacral  cord  and  the  first  sacral  nerve,  turns 
round  the  upper  margin  of  the  great  sacro-sciatic  foramen,  and  divides 
opposite  the  interval  between  the  gluteus  medius  and  pyriformis  muscles 
into  a  superficial  and  a  deep  part.  Before  leaving  the  plvis  the  gluteal 
artery  gives  some  twigs  to  the  pyriformis  and  obturator  intemus  muscles, 
and  one  or  two  branches  to  the  hip-bone. 

(a)  The  superficial  part,  the  smaller  of  the  two  divisions,  passes  back- 
wards between  the  contiguous  borders  of  the  gluteus  medius  and 
pyriformis  muscles,  and  divides  into  a  number  of  l)ranche8,  which  are 
disbributed  to  the  gluteus  maximus,  and  anastomose  with  the  sciatic  and 
the  posterior  branches  of  the  lateral  sacral  arteries. 

(b)  The  deep  part  divides  again  into  two  branches,  which  run  forwards 
between  the  gluteus  medius  and  minimus  muscles.  The  superior  branch 
courses  along  the  upper  border  of  the  gluteus  minimus  towards  the 
anterior  superior  iliac  spine,  and,  after  supplying  the  muscles  between 
which  it  is  placed,  anastomoses  with  the  ascending  branch  of  the  external 
circumflex  artery,  as  well  as  with  the  deep  circimiflex  iliac  by  means  of 
branches  which  perforate  the  origin  of  tne  gluteus  medius,  and  ascend 
over  the  iliac  crest  The  inferior  branch  crosses  the  middle  of  the  gluteus 
minimus,  distributes  offsets  to  the  smaller  gluteal  muscles  and  the  hip- 
joint,  and  anastomoses  with  the  external  circumflex  and  sciatic  arteries. 

Variety. — One  instance  is  recorded  in  which  the  gluteal  artery  was  replaced 
by  a  large  branch  arising  from  the  femoral  and  passing  outwards  and  backwards 
to  reach  the  gluteal  muscles  (F.  T.  Roberts,  Liverpool  Med  and  Surg.  Bep.,  1867). 

9.  The  ilio-lnmbar  artery  (▼)  resembles  in  a  great  measure  one  of 
the  lumbar  arteries.  It  is  a  short  vessel  which  passes  outwards,  between 
the  obturator  nerve  and  the  lumbo-sacral  cord,  to  the  uppr  end  of  the 
ilio-pectineal  line,  where  it  divides,  behind  the  inner  margin  of  the  psoas 
muscle,  into  lumbar  and  iliac  branches. 

The  lumbar  or  ascending  branch  turns  upwards  under  cover  of  fche 
psoas,  to  which  and  to  the  quadratus  lumborum  it  is  mainly  distributed, 
and  anastomoses  with  the  lower  lumbar  arteries.  A  spinal  branch  is  sent 
inwards  through  the  last  intervertebral  foramen,  and  is  distributed  like 
the  spinal  offsets  of  the  lumbar  arteries. 

The  iliac  or  transverse  branch  is  directed  outwards  into  the  iliac  fossa, 
and  ramifies  partly  beneath,  partly  on  the  surfiice  of  the  iliacus  muscle, 
giving  offsets  to  the  bone,  and  forming  anastomoses  with  the  obturator, 
circumflex  iliac,  and  lumbar  arteries. 

Varieties. — The  ilio-lumbar  artery  frequently  arises  from  the  internal  iliac 
above  the  division  of  that  trunk ;  more  rarely  from  the  common  iliac.  The  iliao 
and  lumbar  portions  sometimes  arise  separately  from  the  parent  trunk. 

10.  The  lateral  sacral  arteries  (▼)  are  usually  two  in  number  on 
each  side,  although  occasionally  thejr  are  united  into  one.  They  arise 
close  toother  from  the  posterior  division  of  the  internal  iliac.  Both 
arteries  incline  somewhat  mwards  and  descend  on  the  front  of  the  sacnuDi 
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infcem?!  to  the  anterior  gacral  furamiiin.  The  Buperior  artery  is  canfined 
fcti  the  n])per  part  uf  the  sacrum  *  tlie  inferior  ptussc^s  downwards  to  the 
front  of  the  eot^^yx,  and  tcrmiDiitet?  by  anastomosing  with  otfaets  of  the 
uiifhllu  eacral  artery. 

From  Llio  lateml  mvml  arteries  small  offket«  proceed  oatwanls  to  the 
pyrifr»niiis  and  fH)ceyo:eii3  miis(  te,s,  and  to  the  gaeral  tiei-vf^,  anastomosing 
with  one  another  njiind  the  foramina.  Others  ant  di meted  inwanls  and 
anastomose  witli  bmnchen  of  the  middle  Siienil  jii'terv.  The  largest 
branches  psiss  hackwards  into  the  anteriiir  siicral  fonimfna,  snp|*ly  twigs 
to  the  meral  canal,  and  are  r^n tinned  throu^di  the  pMerior  foramina  to 
the  muscles  and  intei^nnieuts  on  tlie  back  of  the  saciuiUj  anastomosing 
with  the  gluteal  and  s<_'iatic  arteries. 

SXTERKAL    ILIAC   AETEmY. 

The  external  or  anterior  of  the  two  arteries  i^esaltiot;  from  tlie  division 
of  the  common  iliac  fr>rms  a  large  cumtimious  trunk,  which  extends  down- 
wards jti  the  limb  as  fur  as  ifie  h>wer  hor<ler  of  the  jxipliteus  muscle,  hnt^ 
for  convetaenee  of  descrifttion,  it  is  named  in  successive  parts  of  its  coiitbc 
extenial  iliac,  temond,  and  ]>opliteah 


Fig.  275. 


Fig.  275.— Tub  itwo 
AKTxaiKs    or    Titm 

EIGHT  MDK,   IIT  TJIV 
MALX.      (A.  T.)      I 

For  ih«  detiiilfid  d^ 
Beriptlon  of  UiU  figutt^ 
see  p.  449.  ^,  ex- 
tern a1  lliftc  iiH4&i7« 
actMimfAziiL'^l  by  i\  ilio 
c^oiTeflpoDiliu^^  vein  ; 
12,  qngastric  Artciy, 
wimling  to  ilio  iniicr 
tide  of  +,  +,  tlie 
epcmmtic  coi\l,  aud 
sending'  downwanU  its 
putiio  Ijmncli  to  join 
1^',  the  pill  lie  (ilTiiclii  a( 
tlic  ohtumt4jr  nfl^ry; 
the  epipvftric  artery  i§ 
rut  ftliort  tiiperiorlyt 
):t,  pircuiiilMK  fmnb 
tkrUfrVf  ana«tQioioal]|jf 
A»iili  15,  liroodkoi  df 
tlie  ilio*liim>»U' ;  1|^ 
MjjJcnusLic  vraaeln,  di- 
Hoertdtiig  tu  jmn  til* 
B|)er»iiitic  cord  ;  ■♦' , 
witJiio  iiic  pdvtB,  the 
Yoji  dt^fcrcn*  desoeocl^ 
tug  from  Xha  rord. 


The  external  iliac  artery  (9-10  mm.)  is  placed  within  the  abdcnoMt 

and  extendi*  from  the  liiftirc4ition  of  the  common  iliac  to  the  lower  border 
of  Piinpart'a  litramont,  where  the  vessel  enters  the  thij^^h,  and  is*  named 
fi-moraU  It  is  larp^r  than  the  internal  iliac,  and  measures  usually  from 
three  and  a  htJf  to  (bur  inclies  in  length.   Inclining  obli^judy  outwards,  its 
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e»  tngcthor  with  that  of  the  coramon  ihae  artery,  may  he  marked  by 
i  drawn  on  the  surhice  of  the  ahdometi  from  the  plaec  of  di\ision  of 
i  aorta,  i.^.,  a  spot  ahoiit  a  fiii«{er's  brt^adth  to  the  left  of  aod  hclovv  the 
"Alliens,  to  a  poiut  midway  h*.*twecii  the  atitei  ior  ^upTior  spine  of  the 
ill  tini  and  the  symphysis  jmbis,   Tlie  iipj^r  third  of  tliis  hue  wi>ultl  lie  over 
common  iliac,  the  lower  two-thirds  over  the  external  iliac  artery. 

27<5. — Tat    MSTRIBT^TIOJT  ASU  AHAS-  pj       gyg 

/OSES    OF    THK     EPIGASTRIC     ANP     IN-  *' 

HAL  MAXMARr  AfiTE&i&j  ^ffouj  Tiedo-  ^ 

n).     i  - 

For  tbe  tlei^uJeil  description  of  this  figure, 

»  JK  3L*9,     7,  on  the  transversolis  muade 

»  Uio  iatenial  abdominal  ring,  points 

;  kit  pal*!  of  tbe  eitemat  ilmc  artery, 

r  pkoo  where  it  givcB  origin  to  8,  tli6 

trie,  ftnd  9,  the  ciitcumflex  itiAC  or- 

_  ^   10,   Aoastomosiii  of    the  epii^'Astnc 

"^tli  the  abdorainiiJ  bmnch  of  tho  iDtcrou] 

f  artenr ;  11,  fi|>ermatic  cor<l,  rc- 

ihc  cremasteric  Ijranch    froiji  tiie 

M  ^■*nc  artery ;  12»  fcmoi-al  artery  ;  IS, 

^«iiH»»l  Tein ;  1 4,  a  lyiu]ibattc  gland  clcksing 

I  ring. 

In  its  eonrso    downwards  and 

^Qinrards,  the  external  iliai^  artery 

^  situated  a  little  alio^e  tlie  laim 

^  the  pelvis,   and  rests  for   the 

'ncit  part  against  the  inner  border 

^  the  psoas,  but  near  Poiifiart's 

*>£ament  it  passes  on  to  the  front 

*H  that  muscle.      It   is»   however, 

^cjpamted  from  the  muscle  by  the 

iliac  fascia,  to  which  it  is  bound, 

t'l^ether  with  the  eonipaiiion  vein, 

bjr  the  Buhp<?ritoiieal  tissue.    The 

artery  is  covered   by  peritoneum, 

iDd  crowed  on  the  left  side  by  th« 

ff^gmoid  flexure  of  the  colon,  on 

the  right  by  the  terminatiim  of  tlie 

ileoiiL  The  ureter,  as  it  descends 
into  the  pelvis,  Bonietimes  passes 
the  u|>|>er  end  of  the  vessel. 
JBeiiitmi  to  reifh%  dr. — The  ex- 
bmal  time  vtin  lies  at  first  behind 
the  artery  with  an  inclination  to 
the  inner  side  ;  but,  as  the  vessels 
anproach  Foiipart*s  ligament  at 
Ihe  fore  part  of  the  pelvis,  the  vein 
IS  on  the  same  plane  with  the 
artery  and  quite  to  the  inner  side, 
being  carried  forwards  by  the  bone. 
At  a  short  distance  from  its  lower 
end  the  artery  is  crossed  by  the  cir* 
ijtex  iliac  vein. 
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Large  hjmphaik  glands  are  f oued  resting  upon  the  front  and  inner  side  of 
the  artery ;  and  the  spermatic  (or  m^arian)  vesseh^togQihermth  the gmital 
hrandi  o/ifw  gmih-crural  nenw^  deeoend  over  it  near  its  tern ri nation* 

Branches. — ^The  external  iliac  artjery  snpphes  small  twigs  to  the  psoas 
muscle  and  the  neighbouring  lymphatic  glands,  and,  close  to  ita  tenni- 
nation,  two  hraeches  of  considtrable  size,  viz.,  the  epigastric  and  the 
circnmilex  iHac»  which  are  distribnted  to  iho.  walls  of  the  abdomen. 

1.  The  deep  epigastric  artery  (iv)  (inferior  epigastric)  arises  from 
the  inner  and  fore  part  of  the  exteraal  iliac,  usually  a  few  lines  above 
Poopart'a  ligament.  It  is  at  firat  directed  inwards  for  a  short  distonce 
between  Ponpart's  Ugament  and  the  internal  abdominal  ring,  and  then 
ascends  on  the  inner  side  of  that  aperture,  being  covered  by  the  transver- 
salis  fascia  and  resting  on  the  peritoneum.  As  it  tnms  round  the  internal 
abdominal  ring,  the  artery  is  crossed  on  ite  outer  side,  in  the  male  by 
the  vas  deferens  and  the  spermatic  vessels,  which  here  meet  to  form  the 
spermatic  cord,  in  the  female  by  the  ronnd  h'gament  of  the  uterus. 
Continoing  its  course  upwards,  the  vessel  j^erforatcs  the  transvcrealia 
fascia  and  passes  over  the  eernihmar  fold  of  Duugliis  to  enter  the  shoalli 
of  the  rectus^  becoming  closely  applied  to  the  hack  of  that  mnscle.  It 
finally  divides,  somewhat  above  the  level  of  the  umbih*cus,  into  a  number 
of  branches  which  6ui)p!y  the  rectus,  and  anastomose  freely  in  the  muscle 
with  the  abdominal  branch  of  the  internal  mammary  artery* 

The  epigastric  artery  is  accompanied  by  two  veins,  which  unite  into  a 
single  trunk  beibrc  ending  in  the  extcniaJ  iliac  vein. 

BRA^x^ES- — These  ai-e  small  but  numerous. 

(a)  The  cremmlerk  artery  (vi)  descends  on  the  spermatic  cord,  and,  be* 
sides  supplying  the  c remaster  muscle  and  other  coverings  of  the  eordf  * 
anastomoses  with  the  spermatic  and  external  pudic  arteries,  1 

{I)  l^h&puhk  branch  (\i)  ramifies  behind  the  pubis,  and  communicafceftJ 
with  the  corresponding  artery  of  the  opposite  side,  as  well  as  with  the 
pubic  branch  of  tlie  obturator  arh  ry, 

(c)  Miismlar  branches,  which  anse  mainly  from  the  outer  ride  of  the  , 
epigastric  artery,  ramify  in  the  broad  muscles  of  the  abdomen,  and' 
LiKnaatomoBC  with  branches  of  the  circumflex  iliac,  lumbar,  and  lower 
intercostal  arteries, 

ill)  Superficial  branches  perforate  the  rectus  muscle,  and  anastoiiiO0Q| 
beneath  the  skin  witb  liraiiches  of  the  superficial  epigastric  artery, 

2.  The  deep  circumfleat  iliac  artery  (v)  ai'ises  from  the  outer  side 
of  the  cxtiTnal  iliac,  generally  a  little  below  the  origin  of  the  epigastrfo  , 
artery.    It  runs  upwarda  and  outwards  behind  Poupart's  hgamont^J 
resting  on  the  iliaciis  muscle,  and  Iveing  contained  in  a  Hibrous  canal  at^ 
the  junction  of  the  transversulis  and  iliac  fascia\  as  far  as  the  anterior 
superior  iliac  spine.     From  this  point  the  artery  is  oontimied  backwardaj 
along  the  inner  margin  of  the  iliac  crest,  giving  bmnches  to  the  iliacua  and] 
lateral  aMominal  muscles,  and  ends  by  anastomoaing  with  the  iliaol 
branch  of  the  ilio-himbar  artery.     Some  small  branches  also  pierce  the] 
muscles  attached  to  the  crest  of  the  ilium  and  communicate  with  oflbefi' 
of  the  gluteal  artery. 

From  the  first  part  of  the  circumflex  ihac  artery  branches  arc  given  to] 
the  ilio-psoas,  ana  to  the  upper  ends  of  the  sartorins  and  tensor  vagii 
femoris  muscles.     One  considerable  branch,  sometimes  replaced  howe 
by  two  or  three  smaller  ones,  arises  near  the  anterior  superior  epine^  and 
aaoeuds  between  the  internal  oblique  and  transrerBaliB  muscles,  supply 
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the  abdominal  wall^  and  anastomosing  with  the  epigastric  and  lumbar 
arteries. 

Two  veins  accompany  the  circumflex  iliac  arteiy  ;  these  miite  below 
into  a  single  vessel,  which  crosses  the  external  iliac  artery  about  three 
quarters  of  an  inch  above  Poupart's  ligament,  and  joins  the  external  iliao 
vein. 

Varieties. — Size, — In  those  rare  oases  in  whioh  the  prindpal  vessel  of  the  lower 
limb  is  continued  from  the  sciatio  branch  of  the  internal  iliao  arteiy,  the  external  iliao 
is  much  diminished  in  size,  and  ends  in  the  profunda  artery  of  the  thigh. 

Branches. — ^The  usual  mtmber  of  two  principal  branches  of  the  external  iliao 
artery  may  be  increased  1^  the  separation  of  the  droumflex  iliao  into  two 
branches,  or  by  the  addition  of  a  branch  usuaUy  derived  from  another  souroe, 
such  as  the  internal  circumflex  arteiy  of  the  thigh,  or  the  obturator  arteiy,  or  veiy 
rarely  the  deep  femoral  artery. 

The  deep  epigastric  artery  oooaaionally  arises  higher  than  usual,  as  at  an  inch 
and  a  half,  or  even  two  inches  and  a  half,  above  Poupart*s  ligament ;  and  it  has 
been  seen  to  arise  below  that  ligament  from  the  femoral,  or  from  the  deep 
femoral  artery.  The  epigastric  frequently  furnishes  the  obturator  arteiy  as 
already  described  (p.  454),  and  a  few  examples  are  recorded  in  which  the 
epigastric  artery  arose  from  an  obturator  furnished  by  the  internal  iliao  arteiy. 
In  a  single  instance  the  epigastric  artery  was  represented  by  two  branches,  one 
arising  from  the  external  iliao,  and  the  other  from  the  internal  iliao  arteiy 
(Lauth,  in  Velpeau*s  "  M^decine  Op&ratoire,"  v.  ii,  p.  462).  Some  combinations 
of  the  epigastric  with  the  internal  circumflex,  or  with  ^e  circumflex  iliao,  or 
with  both  those  vessels,  have  been  noticed. 

The  deep  circumflex  iliae  artery  sometimes  deviates  from  its  ordinary  position, 
— arising  at  a  distance  not  exceeding  an  inch  above  Poupart's  ligament.  Devia- 
tions in  the  opposite  direction  are  not  so  frequent,  but  it  is  occasionaUy  found 
arising  below  tiie  ligament,  from  the  femoral  artery. 

BUBaiCAIi  AHATOMT   OF    THB   XXTXBNAIi   ILXAO   ABTSBT. 

The  external  iliac  artery  is  usually  tied  about  midway  between  its  commenoe- 
ment  and  the  origin  of  the  epigastric  artery.  It  may  be  exposed  by  a  curved 
incision,  about  four  inches  in  length,  commencing  about  an  inch  above  and  a 
little  outside  the  middle  of  Poupart*s  ligament,  and  terminating  about  an  inoh 
above  the  anterior  superior  iliac  spine.  After  dividing  carefully  the  integument, 
the  abdominal  muscles,  and  transversalis  fascia,  the  peritoneum  (to  whioh  the 
spermatic  vessels  adhere)  is  raised  from  the  iliao  fossa,  and  the  artery  is  found  at 
the  margin  of  the  pelvis,  lying  along  the  inner  border  of  the  psoas  muscle.  The 
vein  is  close  to  the  artery,  on  its  posterior  and  inner  aspect.  In  order  to  pass 
the  ligature,  it  is  necessary  to  divide  the  layer  of  subperitoneal  tissue  whioh 
binds  the  vessel  down  to  the  Oiao  fascia. 

Collateral  circulation. — ^After  ligature  of  the  external  iliao  arteiy,  blood  is 
oonveycd  to  the  lower  end  of  that  vessel  through  the  anastomoses  of  the  epi- 
gastric with  the  internal  mammary,  intercostal,  and  lumbar  arteries,  and  of 
the  circumflex  iliao  with  the  lumbar  and  ilio-lumbar  arteries;  to  the  femoral 
trunk  also  by  the  anastomoses  of  the  branches  of  the  deep  femoral  artery 
with  the  branches  of  the  internal  iliao,  viz.,  the  internal  circumflex  with  the 
obturator  and  sciatic  arteries,  the  external  circumflex  with  the  gluteal,  and  the 
perforating  arteries  with  the  sciatio. 

VSMOEAL   ABTKBT. 

The  femoral  artery  is  that  portion  of  the  artery  of  the  lower  limb 
which  lies  in  the  upper  three-fourths  of  the  thigh, — its  lijiits  being 
marked  above  by  Poupart's  ligament,  and  below  bv  the  opening  in  the 
great  adductor  muscle,  after  passing  through  which  the  arteiy  receives 
the  name  of  popliteal 

VOL.   I.  B  B 


4^6 


ARTERIES    OF   THE  tOWEK   LIMB. 
Fig.  277* 


t 


Pig.  277. — Aktebior  view  of  tbk  arterie'- 

OF    THE    1  ELVIS,    TlllUlI,    ANl*     KN'KE   (from 

Tiedeiiianw).     } 

a,  ftiiterior  superior  iliac  spine  ;  b,  tensor 
TAgiDiB  femoriis  nuisK-'k ;  <*,  vastus  intomuB ; 
rf,  tendon  of  ailcluct^r  magnnB  ;  e^  sartorius  ; 
/,  rcctUB  ;  7,  t<inn  I  nation  of  the  col  on  ^  Ijing 
iifwn  tlie  left  external  iliac  artery ,  h,  urinary 
blftilder ;  1|  bifurcatioii  of  tJieabdominalaorta; 
1',  mtddle  ejicml  artery ;  2,  Itft  common  iliar 
nrtery;  3,  e.Tternal  iliac;  3',  deep  circum- 
tiex  iliac ;  3",  epigastric,  winding  to  the 
inner  side  of  the  si»ennatic  cord,  and  giving 
off  3%  its  rrc master! c  branch  ;  4,4,  femoml 
iirt«ry,  oti  the  right  aide  &hoT»Ti  iu  Scarpa^a 
trianglo,  on  tlie  left  exposed  in  Hunters 
canal;  4',  superficial  circnmflci  iliao  and 
«pigftftric  of  the  right  wde ;  4",  Bwpcrficial 
pudle  brandies;  5»  deep  femoral  artery* 
descend! Dg  on  th©  left  side  behind  the  ad- 
ductor Icrngmi ;  C,  external  ctrcuuiflex  ;  6', 
itfi  asoefiding  branch  ;  6 ',  it<J  descending 
branch  ;  7,  1\  internal  circumflex  artery  ; 
8t  miperior  perforating  ;  8',  second  perforat- 
ing branch  i  9,  9,  mnBcular  branches  of  the 
femoral  artery  ;  9',  anastomotic  branch  ;  1 0, 
ftupmor  InternAl  articular  brunch  of  the 
popliteal ;  10',  inferior  branch. 


vi 


At  its  commincenient  the  femoral  artery  is  of  the  eame  cut  a*  the  < 
tertial  iliac  frum  wliich  it  is  prolonged  (oAo  mm.)*  '►"t  at  a  distaniT  ' 
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from  one  to  two  inches  below  Poupart's  ligament  it  becomes  suddenly 
smaller  (i)  in  consequence  of  its  giving  off  a  large  branch,  deep  femoral 
artery,  for  the  supply  of  the  muscles  of  the  thigh.  The  short  portion  of 
the  vessel  above  the  origin  of  its  deep  branch  is  frequently  referred  to  as 
the  common  femoral  artery^  which  is  then  described  as  dividing  into  the 
svperfinal  femoral  (the  continuation  of  the  trunk)  and  the  d^  femoral 
arteries. 

A  general  indication  of  the  direction  of  the  femoral  artery,  over  the 
fore  part  and  inner  side  of  the  thigh,  is  given  by  a  line  reaching  from  a 
point  midway  between  the  anterior  superior  iliac  spine  and  the  sym- 
physis pubis  above  to  the  prominent  tuberosity  on  the  inner  condyle  of 
the  femur  below,  the  hip-joint  having  been  first  somewhat  flexed,  and 
the  thigh  abducted  and  rotated  out.  In  the  first  part  of  its  course  the 
artery  lies  along  the  middle  of  the  depression  known  as  Scarpa's  triangle, 
between  the  ilio-psoas  muscle  on  the  outer  side,  and  the  adductor  muscles 
on  the  inner  side  of  the  limb.  In  this  situation  the  beating  of  the  artery 
may  be  felt,  and  the  circulation  through  the  vessel  may  be  most  easily 
controlled  by  pressure.  At  a  distance  of  from  three  to  four  inches  below 
Poupart's  ligament,  the  sartorius  muscle,  which  forms  the  outer  boundary 
of  ^arpa's  triangle,  inclining  inwards,  comes  to  lie  over  the  artery,  and 
conceals  the  vessel  in  the  remainder  of  its  extent.  Beneath  the  sartorius 
the  artery  is  contained,  together  with  the  femoral  vein  and  the  internal 
saphenous  nerve,  in  an  elongated  intermuscular  space  which  is  called 
Hunter's  canal,  and  which  is  bounded  externally  by  the  vastus  internus 
muscle,  internally  and  posteriorly  by  the  adductors. 

While  passing  through  Scarpa's  space,  the  femoral  artery  is  covered 
only  by  the  integument  and  the  iliac  portion  of  the  fascia  lata,  as  well  as, 
in  its  upper  part,  by  the  crural  sheath  which  invests  both  the  artery  and 
the  vein.  In  the  rest  of  its  course  it  is  covered  by  the  sartorius  muscle, 
and  also  by  a  dense  fibrous  membrane  which  stretches  across  from  the 
tendons  of  the  long  and  great  adductors  to  the  vastus  internus  muscle, 
and  forms  the  anterior  wall  of  Hunter's  canal.  The  artery  rests  at  first 
upon  the  psoas  muscle,  by  which  it  is  separated  from  the  margin  of  the 
pelvis  and  the  capsule  of  the  hip-joint ;  next  it  is  placed  in  front  of  the 
pectineus  and  adductor  brevis  muscles,  the  companion  vein  and  deep 
femoral  vessels  being  interposed ;  afterwards,  it  lies  upon  the  long 
adductor  muscle  ;  and  lastly,  upon  the  tendon  of  the  great  adductor,  the 
femoral  vein  being  placed  between  the  tendon  and  the  artery.  In 
the  lower  half  of  its  course,  it  has  immediately  on  its  outer  side  the 
vastus  intei-nus  muscle,  which  intervenes  between  it  and  the  internal  sur- 
face of  the  femur. 

At  the  groin  the  artery,  after  having  passed  over  the  margin  of  the  pelvis, 
is  i)laced  in  iront  of  the  imiermost  i)art  of  the  head  of  the  femur  ;  and 
at  its  lower  end,  the  vessel  lies  close  to  the  inner  side  of  the  shaft  of  the 
l)onc  ;  but  in  the  intervening  space,  in  consequence  of  the  projection  of 
the  neck  and  sliafl  of  the  femur  outwards,  while  the  artery  holds  a  straight 
course,  it  is  separated  from  the  bone  by  a  considerable  interval. 

Relation  to  veins. — The  femoral  vein  is  very  close  to  the  artery,  both 
being  enclosed  in  the  same  sheath,  and  separated  from  each  other  only 
by  a  thin  partition  of  fibrous  membrane.  At  the  groin,  the  vein  lies  on 
the  same  plane  as  the  artery,  and  to  its  inner  side ;  but  gradually 
inclining  backwards,  the  vein  is  placed  behind  the  artery  at  Uie  lower 
end  of  ^rpa's  space,  and  afterwards  gets  somewhat  to  the  outer  side. 

H  H  2 
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The  deep  fitiwral  veitij  near  its  termination,  eross<^^s  l)eMnd  the  femofal] 
artery  ;  and  the  inkrnal  Miphemns  rehu  as  it  iiscends  on  the  fore  part  of 
the  liiiili,  ties  to  the  inner  side  ;  bui  it  not  nnfre<|iiently  hiippens  that  a 
snperfieud  \em  of  considerable  size  asuends  for  some  distance  directly 
over  the  iirtery. 

Rdidion  to  fwrej^, — At  the  groin>  the  (mten'er  ennal  TJtrir  lies  a  little 
to  the  onU  r  side  of  the  femord  artery  (aliout  a  quarter  of  mi  inch),  Ijeing 
sepjirrited  from  the  ve^^sel  by  some  fibres  of  the  peoaa  muficle  and  by  the 
iliac  fiuseiiL     Lower  down  in  tlie  tijigh,  the  miBnial  mphmom  neri^tf 


ris.  278. 


Fig.  278.  —  DissKCTioN  of  the  hight  oroih, 

SVTZKflCUL   BBJkHOHM.    (R.  (jllAinO      | 

tif  integument  of  the  abdotaen  ;  h,  iap«r- 
fieial  abtlominfd  fftscia  ;  t/^  the  put  tlesceml- 
ing  oD  tliQ  BpenDAtic  cord  [  c,  c,  aptmeorosis 
nf  the  external  oblique  iuuhcIo  ;  c\  the  samo 
tki<&r  the  eitemal  abdomttud  ri^g ;  tT^  loucr 
]ii|liLr  of  the  ring  ;  d^  iliac  jtart  of  the  fascui 
ku ;  tf,  iJii^ic  part  ;  <■»  r,  crurni  sheath 
)ji]d  opcUt  the  inner  letter  ia  imiaediatelj 
uver  the  cm  ml  canal ;  e\  SATtonaa  uitntcle, 
partially  I'xjiosed  ;  1,  femoral  artery,  having 
2,  the  femoral  vein  to  its  inner  idde  ;  th« 
j^ptuin  of  tiic  nhcath  iis  tihown  between  tho 
two  vecselfl  \  y,  internal  lapbenous  Tcin  ;  8', 
Its  anterior  hi^nvk  ;  4»  superBeial  circum* 
tlcx  itinc  vein  and  arterial  branchea  to  the 
glAuds  of  the  groin  ;  5,  sai^erficial  epigastric 
voiiJ  i  fi,  extt'nml  podic  veascU  ;  7  U>  $t 
H>nie  of  the  tnwer  inguimd  glanda  receiv- 
ing twigH  from  tlje  ve^^ls  ;  %  intenial* 
10,    middle,    and    11,   e&t<rrnal   cutaa^oiift 


accompanies  the  artery  m  Hunter  a 
canal,  lying  along  it«  anterior  sur- 
face, nntil  the  vessel  ixTfonites  the 
adductor  magnns.    The  intenml  ndanrous  nerre  also  croBses  the  npfjer 
part  of  the  artery  at  the  inner  boi'der  ot  the  sartorjn«. 

BuANCHKs.^ — I'he  femoml  art*]^ry  gives  oif  tlie  follouing  branches  t — 
some  small  and  enperficiah  wliieh  are  diiitribntod  to  the  integtimeot 
and  E^diinds  of  the  groin  und  ramify  on  the  lowir  part  of  the  alKlomen, 
viz*,  the  external  ]Midic  {superior  and  inferior),  the  snjxjrficial  epiga^^tric, 
and  the  superficial  cireumHex  iliac  ;  tlie  great  nutrient  artery  of  the 
mnscles  of  tlie  thigh,  named  t!ie  deep  femoral  or  pirifimda  ;  several  muscu- 
lar branches ;  and  lastly,  t!ie  anastomotic  artery,  which  descends  to  the 
inner  side  of  the  knee. 

1  and  2.    The  ezterxiAl  pudic  arteries  ari^e  either  separately  or  by 
a  common  trunk  fntm  tlje  initer  side  of  the  femoml  artery.  The  8t^9ai$tA 
the  more  superliciiU    branr-li,   jK-rforate'S   tlie  cribriform  fascia  in  tht] 
Baphenous  opening,  and  courses  upwards  and  inwanls,  i^assing  in  the  malij 
over  the  8}>iTmatic  cord,  to  l>e  distributed  to  tiie  integument  on  the  lower  ^ 
part  of  rhe  alwlomfn  and  on  the  extt  rnal  organs  of  generation.     The 
inftrlor  Ijraneh,  more  de«*ply  t^^ated,  runs   inwanis  on  the  surfai-e  of  the 
pcetiiifus  and  addnctcir  longns  muscles (occasioiui I ly  licneath  the  lattcrX 
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both  of  which  it  fumishea  liraiichcs,  and,  piercing  the  fascia  lata  at 
J  inner  border  of  the  thigh,  is  distributed  to  the  sc-rotnra  in  the  male, 
the  lal)ium  in  the  female.      The  external  piidic  «^rteries  anastomose 
^with  each  other,   with  the  superficial  periutal  artery,   and   with   the 
caimiaBteric  bnmch  of  the  deep  epigastric  artery- 
Fig.  279. 

^^     ta  BtAjrcKCS  (fnno  B.  Quain).     | 

^B  Tike  ttrtoHos  tnUAcle  baft  bceii  rO' 
^BlBOv^d  in  part,  ho  an  to  expose  tlio 
^P«rte«7  in  tlie  middle  third  of  the  thigh  : 
^K  «,  anterior  superior  iliac  spine ;  ft, 
^P  ^pQiieiinsis  of    the    external    obliqnc 

*Biaade  oeKT  the  orternid    abclotoinal 

ring ;  f ,    rcciiu)    femom    mnscje  ;  </, 

Mitortnr  Irtfi^n  :  f»  lower  part  of  the 

^Itoorurrvis  covering  the  artery  ;   1,1, 

^^Mfftl  arteiy ;  1',  femoral  vein,  divitkit 

^*Md  tied  cloie  below  Poupart's  UgiLmiint; 

^  %  2,  deep  femoral  artery  ;  3,  ;m- 

iuiui  cmral  nerre,  the  fi^f«  Lies  \yc- 

N^eo  two  superficial  epigastric  branches 

■^  the  artery ;  3'*   superficial  circuTn- 

4tx  iliac  artery ;  4,  fi,  external  pudic 

tticsnea,  tbe  deeper  arising  in  this  case 

ftoa   tbe   iatemal  cimimflex  ;  6,  ex- 

Unual  circtimllex  artery^  with  its  as- 

eendingf    tr»i»ferie    and    descending: 

llADebea  M|ttnitiiig  from  it;  ^\  bmneh 

is   IIms  re<3liia  mnacle ;   7,  branch    t  • 

lbs  WHw  intemna  muscle ;  S  and  9, 

•mdo  of  ibfl  miiscalar  branches  of  the 
;  -f ,  origin  of  the  second  per- 
ATteiy. 


I 


3.  TIh/  superficial  epigas- 
taric  artery,  jiii.siir^  fiuio  tin* 
femoral  akmt  lialf  an  inch 
lielow  Pod  part's  li^^atnerit,  parses 
fonrards  through  the  fascia  lata 
(sometimes  through  the  upper 
part  of  the  saphenous  opening) 
and  ran«  npwards  on  the  abdo- 
men in  the  superticial  fascia 
eorenng  the  external  oblique 
muscle.  Its  branches, ascending 
nearly  as  high  as  the  umbilicus, 
anastomose  with  siiperficifd 
branches  of  the  deep  cpipi-stric  iirtenr. 

4w  The  auperficial  circtimlez  iliac  artery,  fiXH|uentlj  arising  in 
oommou  vrith  the  superficial  epigafitric,  nios  outwardfl  acroas  the  iliacus 
mtiscle,  in  the  durection  of  Poupart's  ligament,  towardi  the  ihac  creet. 
It  gives  small  twigs  io  the  iliat-us  and  sartorius  musdee,  auafitomosing 
with  the  deep  circumflex  iliac  artery,  and  other  branches  which  perforate 
the  fascia  lata  and  supply  the  integument  of  the  hip. 

All  the  preceding  arteries  give  small  branches  to  the  Ijmpbatic  glands 
in  the  groin. 
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5*  Tiie  deep  femoral  or  profimda  artery  (ii),  the  priocipal  nutrient 
vessel  of  the  tliigh,  uatially  arises  from  the  outer  and  baek  |»art  of  the 
femoral,  about  au  iuch  and  a  half  below  Foupiut'g  Jigamctit,  It  is 
directed  at  first  somewhat  outwards,  in  front  of  the  ihaeua  muscle^  so  as 
to  be  Tieible  for  a  short  distance  external  to  the  continuation  of  the 
femoral  trunk  ;  then  inclining  inwards  audslij^htly  backwards,  it  descends 
behind  that  vessel,  and  between  the  adductor  kmj^ns  and  magnns  muscles 
near  their  femoral  attac^hmentR,  (living  off  numerous  branches  on  its 
way  downwards,  the  profundj*  diminishes  rapidly  in  mm  ;  and  it  termi- 
nates, at  the  junction  of  the  midtlle  and  lower  thirds  of  the  thigh,  as 
a  small  vessel  which  pierces  the  adductor  maguug,  and  is  known  88  the 
lowest  perforating  artery. 

This  artery  hes  snooeBsively  in  front  of  the  iliacus,  pectineus,  adductor 
brevis,  and  adductor  magnns  mnscles.  The  femoral  and  profunda  veins 
and  the  adductor  longua  muscle  are  interposed  between  it  and  the 
femoml  tnmk. 

Branches. — The  named  branches  of  the  tleep  fumural  artery  are  the 
external  and  interaal  circumflex,  and  the  perfomting  arteries.  Other  less 
regular  ofTsets  pass  to  the  vastus  intern  11.^1  and  Lo  the  addnetor  muscles. 

L  The  eikmal  drcumflei:  arknj  (iii-iv),  the  largest  of  the  bmncbes, 
arises  from  the  outer  side  of  the  profunda  near  its  commencement. 
Passing  outwards  for  a  short  distance  beneath  the  sartorius  and  rectua 
muscles,  and  between  the  divisioas  of  the  anterior  crural  nerve,  it  gives 
offsets  to  the  neighbouring  muscles,  and  ends  by  dividing  into  the  three 
following  branches  : — 

(a)  The  ascending  branch  runs  upwards  beneath  the  tensor  vaginie 
femoris,  supplies  that  muscle  and  the  fore  parts  of  the  gluteus  medins  and 
minimus,  and  anastomoses  with  the  terminal  branches  of  the  gluteal 
artery,  as  well  as  with  oflfeets  of  the  deep  circumflex  iliac.  One  branch 
passes  up  under  cover  of  the  rectus  muscle,  and  is  dij*tributed  to  the  hip- 
joint, 

{h)  The  (rauisverse  branch,  the  smallest  of  the  three,  is  directed 
outwards  over  the  croreus,  and  divides  into  two  or  three  branches  whi^ 
enter  the  vastus  extemus  muscle  on  its  deep  surface,  and  anastomose 
with  the  upper  perfc^rating  arteries. 

{c)  The  descend  in ff  branch,  much  larger  than  the  otbere,  sends  its 
offsets  downwards  to  the  rectus,  vastus  extcrnus  and  cmiena  mnscleSt 
anastomosing  in  the  last  with  the  inferior  perforating  arteriea  One  or 
two  of  the  lowest  branches  reach  as  far  as  the  kne^  and  commtmicale 
with  tlie  upfxT  external  articular  of  the  [Kjpliteal. 

2.  The  intertml  circtmfieit  arierj/ {iv}^  SLvmivg  genemlly  opposite  the 
external  from  the  inner  and  posterior  part  of  the  deep  femoral  arterf, 
passes  backwards  between  the  psoas  and  pectiueus  muscles^  and  over  the 
upper  border  of  the  adductor  brevis,  towards  the  small  trochanter  of  the 
femur,  dose  to  which  it  divides  into  two  terminal  branches,  ascsndatff  and 
transverse.  It  furnish^  mmcular  branches,  wliich  supply  the  ohturati>r 
extemus  and  adductor  museles,  and  anastomose  with  the  obturator 
artery,  and  an  artiadar  branch  (developed  in  in\  erse  proportion  to  the 
articular  branch  of  the  obturator  artery)  which  enters  the  hip-joint 
through  the  cotyloid  notch^  and  supplies  the  fat  and  synovial  membrane 
in  the  interior. 

(a)  The  a&cmding  branch  follows  the  tendon  of  the  obturator  extemus 
musde  to  the  hullow  on  the  inner  side  of  the  great  trochanter,  where  it 


rt,  iliAc  crott ;  6,  attachment  of 
Ihe  prvMil  Miero>«ciatic  ligament 
to  Hm  lubofoal^  of  the  ii^chium  ; 
e,  gnwl  troobanier;  c/,  mtegu- 
nient  aroitud  the  uiui ;  e,  gmt 
■eUtic  nerve  ;  /,  Bemxtendiziiiiitia 
and  Miiiiniciiihrnnosiis  mu§cleB ; 
ff,  head  of  the  tibuU  ;  I,  gluteal 
t^rUity  ;  2,  [millc  ;  3,  sciatic ;  I, 
first  perforatLDg  arttTj ;  4\  lia 
braocbcs  to  the  hftinstring 
5,  6,  liraiicheft  of  tho 
1ow«r  perforating  artetiea ;  7» 
7,  pnjil ileal  artery,  neai  the  upper 
figttro  the  origin  of  the  »uperiur 
mukculiur  branches  ;  8,  plac«d  on 
tho  tendon  of  th?  adductor  ma^- 
nu^Y  iieiLr  the  origin  of  tho  su- 
perior aiticuUr  hranohei ;  9, 
the  iiiiJiJitQmoaiN  of  the  crtenud 
articular  with  uiher 
bnobbes ;  10,10,  noral  bnuicheit ; 
11,  anterior  tibial  rccurreutart^iy, 


(7^)  TJh*  iramvei'ae 
branch,  larf^er  than  the 
fort'fjoin*f»  jjfisaes  back- 
WftTck  between  the  nuttdiu- 
ttm  femtiris  and  adductor 
ma^nufi  uniHdes,  and  is 
distribnfced  to  the  uppr 
parts  of  tho  haTUBtniiir 
inum*Je«,  anastomoRiiit^  witfi 
the  scnatio  and  first  jHirfo- 
ratin«r  arterii^. 

^,  The  i^rfurathiff  arU'- 
w^sre  nubject  ki  consider- 
able variation  in  their 
armnjretrient,  but  they  are 
j^CJiendly  fimr  in  riuttdier, 
iuclnding;  the  terminal 
lirancli  of  the  parent  \csMel. 
Thev  pJtH8  buL'kwards  elose 
to  the  femur,  through  small 
tendinouii  arches  in  the 
inaertiou  of  tlie  addnctor 
magnus  muscde,  and  give 
cooftideralile  branehes  to 
the  hametrtng  mttscrlei},  a0 
well  m  small  twigs  to  the  great  sciatic  nerve,  and  a  aerial  af  cutaucona 
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branches,  which  issue  abnpf  the  back  of  the  external  intennneculai 
BCptum  and  supply  the  integument  on  the  outer  and  posterior  aspects  of 
the  thigh.  All  these  offsets  finastomose  with  one  another,  the  npper  ones 
also  with  the  sciatic  and  internal  circumflex  arteries,  and  the  lower  ones 
ivith  branches  of  the  popliteal  arteiy.  Moch  diminished  in  size,  the 
perforating  su'teries  are  continued  outwards,  winding  round  the  biiek  of 
the  femur,  the  first  passing  through  the  insertion  of  the  j:fhiteua  maximus 
and  the  others  throui^h  the  short  head  of  the  biceps  and  the  extenial  int-er- 
muscular  septum,  to  terminate  in  the  vastus  cxternua  and  crureus  muscles, 
where  they  anastomose  with  branches  of  the  external  circumflex  arteiy. 

(a)  The  Jfrst per/oratin/j  artert/ jiim^jB  backwards  at  the  lower  border  of 
the  pectineus  muscle,  through  the  fibres  of  the  adductor  brcvis  and  ad- 
ductor maguue,  to  lx»thof  which  it  furnishes  branches,  and  is  distribtited 
mainly  to  the  liamstriu^i;  muscles  and  the  lower  end  of  the  gin  tons  maxrraug. 
One  branch  ast^ends  beneath  the  hitter  muscle  on  the  back  of  the  femur, 
and  joins  io  the  anastomosis  in  the  hollow  intcroal  to  the  great  tro- 
chanter with  the  gluteal,  seiatic  and  internal  circumflex  arteries.  Only 
a  very  small  vessel  is  continued  through  the  gluteus  maximus  into  the 
vastus  externns  muscle. 

(h)  The  serond perf&raiittff  arkn/ m  frcauently  united  at  its  origin  with 
the  first,  a  tittle  below  which  it  piei'ces  the  adductor  brevis  and  magnus 
muscles. 

(c)  The  third  perforating  artert/  pierces  the  adductor  magiius  miiBcl© 
below  the  insertion  of  the  adductor  brcvis.  The  principal  medullary 
artertj  of  the  femur  is  derived  from  either  the  second  or  third  perforating 
artery, 

(d)  The  fourth  jjcrforatifu;  arkry  supplies  chiefly  the  short  head  of  the 
biceps  iiiuRcle.     It  frequently  gives  a  ser-oud  artery  to  the  femur. 

0.  SECuscnl&r  brmxicheB,— In  Bcaii>a'B  triangle  the  femoral  artery 
gives  some  small  branches  to  the  surrouuding  moscks.  In  Hunters 
canal  a  variable  uiimher  of  larger  branehes  is  givon  off  to  the  sartoriiie, 
vastus  ink^rniis,  ami  adductor  muscles.  A  constant  braaeh,  of  consider- 
able size,  arises  from  the  fejiioral  artery  near  its  termination  (sometimes 
from  the  l>egiuning  of  the  popliteal)  and  j>as8c^s  outwards  close  to  the  bock 
of  the  femur,  perf{»rating  the  sliort  head  of  the  biceps  and  the  extenial 
intermuscular  septum,  to  end  in  the  outer  part  of  the  crureus  muscle. 

7,  The  anastomotic  aster^r  (iv)  arises  from  the  femt>ral  close  to  the 
opening  in  the  tulductor  magrius  muscle,  and  immediately  divides  into 
two  branches,  supti'ticial  acd  deep,  which  are,  however,  not  unfrequently 
given  off  soparatr^Iy  from  the  femoml  trunk. 

{a)  The  stqmfuial  branch  accompanies  the  internal  saphenous  neire 
to  the  inner  side  of  the  knee,  giving  offsets  to  the  lower  parts  of  the 
sartoriuB  and  gracilis  muscles,  and  ends  by  supplying  the  skin  of  tbd 
upper  and  inner  part  of  the  leg.  Bmall  twigs  auastonifjse  over  the  laner 
tnberoftity  of  the  tibia  with  the  lower  internal  articular  artery  of  the 
popliteaL 

(b)  The  drep  branch  descends,  eml)edded  in  the  fibres  of  the  vastus 
internns  muscle,  along  the  fnmt  i>f  tlio  adductor  magnns  tendon  to  the 
inner  condyle  of  the  femur,  where  it  anastomoses  with  the  internal  artinilnr 
arteries.  It  supidies  the  vastus  interuus  and  cnircns  muscles,  and  scnda 
small  offsets  outwards  across  the  front  of  the  femur,  as  well  as  one  of 
larger  size  at  the  upper  border  of  the  patella,  to  join  the  superior  external 
articular  artery  from  the  poplitraU 
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_  Qua  to  the  lower  border  of  the  popUteus  muscle,  where  it  divides  into 
'anterior  and  posterior  tibial  arteries.  Its  termination  is  on  a  level 
'  i  the  lower  part  of  the  tnbercle  of  the  tibia. 

the  first  part  of  its  course  the  popliteal  artery  inclines  slightly  from 
In  outwards,  over  the  inner  portion  of  the  popKteal  surface  of  the 
r,  to  reach  a  point  behind  the  middle  of  the  knee-joint,  whence  it 
ads  vertically  to  its  lower  end.  Being  deeply  situated  in  its  whole 
at,  it  is  covered  at  its  upper  end  by  the  semimembranosus  muscle  ; 
short  distance  above  the  knee  it  is  placed  in  the  popliteal  space ; 
f  this  it  is  covered  by  the  gastrocnemius  muscle  and  is  also  crossed 
the  plantaris  ;  and  its  termination  is  beneath  the  upper  margin  of  the 
eos  muscle, 
j^  At  its  conmiencement  the  artery  lies  close  to  the  inner  side  of  the 
■Mkniry  but  in  descending  it  is  separated  by  an  interval  from  the  some- 
^Miat  hollowed  popliteal  surface  of  the  bone  ;  it  then  rests  on  the  posterior 
^^BBment  of  the  knee-joint,  and  lastly  on  the  popliteus  muscle. 

JMaUon  to  veins. — The  poplif pal  vein  lies  close  to  the  artery  through- 

Kt.    At  the  upper  end  it  is  placed  to  the  outer  side  and  somewhat 

"  "ttd,  it  then  gradually  crosses  over  the  artery,  and  below  gains  the 

>  side.    The  vein  is  frequently  double  along  the  lower  ps^  of  the 

y,  and  more  rarely  also  at  the  upper  part.    The  8?iort  saphenow 

,  ascending  to  join  the  popliteal,  is  also  placed  over  the  artery  in  the 

'  part  of  the  popliteal  space. 

Jtslaiion  to  the  nerve.-^The  internal  jpopliteal  nerve  lies  at  first  to  the 

outer  side  of,  but  much  nearer  to  the  sui^ace  than,  the  artery ;  it  afterwards 

QVoaBes  gradually  over  the  vessels,  and  is  placed  behind  and  to  the  inner 

tide  of  them  below  the  joint.    Tlic  nerve  is  separated  fi-om  the  arteiy 

fllionghout  its  course  by  the  vein. 

Branches. — The  branches  of  the  popUteal  artery  may  be  arranged  in 
tiro  sets,  viz.,  the  muscular  and  the  articular. 

A.  The  muscular  branchc:^  are  divided  into  a  superior  and  an  inferior 
Stcmp. 

1.  The  superior  mnscular  branches,  three  or  four  in  number,  arc 
distributed  to  the  lower  parts  of  the  adductor  magnus  and  hamstring 
muscles,  and  anastomose  with  the  perforating  and  upper  articular  arteries. 
Small  offsets  pass  from  these  branches  to  the  internal  popliteal  nerve  and 
to  the  skin,  and  also  communicate  above  with  the  branches  of  the  per- 
foratins^  arteries. 

8.  'the  inferior  mnscnlar  or  sural  arteries,  generally  two  in 
miinbcr,  and  of  considerable  size,  arise  from  the  back  of  the  popliteal 
artery,  a  little  above  the  knee-joint,  and  enter,  one  the  outer,  and  the 
other  the  inner  head  of  the  ga.strocnemius  muscle,  which  they  supply,  as 
well  as  the  plantaris  and  the  upper  part  of  the  soleus  muscle. 

Over  the  surface  of  the  gastrocnemius,  on  each  side  and  in  the  middle 
of  the  limb,  are  slender  branches,  which  descend  a  considerable  distance 
along  the  calf  of  the  leg  and  supply  the  integument.  These  small  vessels 
(^superficial  sural)  may  arise  either  from  the  popliteal  trunk  or  from  its 
sural  branches. 

B.  The  articular  arteries  are  five  in  number.  Two  of  these  pass  off 
nearly  at  right  angles  from  the  popliteal  artery,  one  on  each  side,  above 
the  condyles  of  the  femur  ;  two  others  have  a  similar  arrangement  below 
the  knee-joint ;  and  tlic  fifth  passes  directly  forwards  into  the  centre  of 
the  joint. 
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f  pmprifity  of  appljing  a  ligature  \ 


or  oskb  of  the  oircumftez  aiterieSi  aiii 
ever^  be  borce  in  mind  in  oonsiderin 
port  of  tbe  Yeea/d, 

In  performing'  the  opemtion]  an  inci^ioti  abont  two  and  a  balf  inclics  in  length, 
with  it«  centre  placeii  over  the  artery,  m  mado  parallel  to  and  half  an  inch  bdow 
Foopftrt'a  ligament,  liividing  the  integniiient  and  the  lUfto  portion  of  the  fatoJA 
lata.  Any  superficial  arteries  that  haye  been  cut  being  secured,  the  emral  sheath 
i«then  laid  open,  and  the  artery  freed  from  ita  areolar  investment  The  vein  ia 
here  to  the  inner  tiide  of  thoartetyt  and,  being  ecpriratod  from  that  v«a»d  by  a 
aeptnm  in  the  crnial  sheath,  does  not  oome  into  view.  The  needle  dhonld  be 
posBcd  from  within  outwards. 

The  tuperjickil  /(moral  artery  may  be  tied  either  immediately  below  Soarpa'f) 
triangle,  or  in  Hunter's  canal.  Tbe  former  jw^ition  ia  that  usually  prefentni  by 
Burgoona,  owing  to  the  superficial  position  of  the  vessel,  and  its  freedom  from 
largo  branehes.  The  hip  havinpr  been  elightly  flexed,  and  the  thigh  everted,  on 
laofrioG  about  three  and  a  half  incheji  long,  and  so  placed  that  ltd  oentre  is  abcmt 
four  and  a  half  inches  from  Foupart*A  ligament^  iB  made  in  tbe  line  of  the  artery 
(p.  467),  The  integument  and  fajjcia  lata  are  cut  through  at  once,  and  the 
aartoriud  muscle  exposed.  The  inner  border  of  the  sartorins  ifl  then  raiaed 
and  drawn  well  ontwarda^  together  with  the  internal  cntaneooa  nerve  which  liea 
along  this  edge  of  the  mnscl©  (fig.  278),  and  the  sheath  of  the  artery  ia  op<?ned  in 
the  centre  of  the  incision  and  separated  from  the  vessel.  The  femoral  vein  is 
not  Been,  as  it  is  placed  behind  the  artery,  only  a  very  thin  layer  of  connective 
tiaane  being  interposed  between  the  two.  The  needle  is  to  be  paj^aed  from  within 
outwarda^  its  point  being  kept  close  to  the  artery.  A  considerable  branch  of  the 
saphenous  vein  may  be  divided  in  making  the  first  incision,  and  if  go  will  require 
a  ligature* 

To  reach  the  artery  in  Hunter's  canal  a  longer  incision  is  necessary^  in  oonaa* 
qnenoe  of  the  greater  depth  of  the  vessel,  and  it  should  be  made  a  fin|^ei^ff 
breadth  internal  to  the  line  of  the  artery^  care  being  taken  to  avoid  the  internal 
aaphenona  vein.  The  superficial  stmcturea  and  the  fasoiA  lata  having  been  isiit 
through,  the  sartoiius  muscle  is  expoaed  and  is  recognized  by  its  fibres  mnxiing 
pcurallel  to  the  line  of  the  incision.  The  outer  border  of  thi»  muscle  is  then  freed 
and  drawn  Inwards,  when  the  aponeurosis  covering  the  femoral  vesaela  ia  laid 
bare,  and  is  to  bo  carefuUy  divided.  The  sheath  of  the  artery  is  now  opened, 
aToiding  the  internal  saphenous  nerve  which  lies  on  the  surfaoe  of  the  ircnncil. 
and  tho  needle  is  to  be  passed  from  without  inwards,  as  the  vein  is  placed  behiad 
and  slightly  to  tho  outer  side  of  the  artery. 

Colhtteral  eirmttati^fn, — When  the  common  femoral  artery  has  been  tied,  the 
circulation  in  the  lower  limb  is  carried  on  by  means  of  the  anastomosee  of 
the  internal  pudio  artery  with  the  pndic  branches  of  tho  femora],  of  the  obtozator 
with  tbe  internal  circnmfiex,  of  the  circumfiex  iliao  and  gluteal  with,  the 
exterual  circumflex,  and  of  tbe  sciatic  with  tbe  internal  circumflea:  end 
upper  perforating  branches  of  the  profunda.  After  ligature  of  the  superficial 
femoral  artery,  blood  reaches  the  distal  portion  of  the  Uiub  thi-ough  the  tauoAo* 
moees  of  the  descending  bmnch  of  tbe  external  circumflex  artery  with  the 
articmlar  arteries  of  the  knee,  and  through  the  communications  along  the  back  of 
the  thigh,  between  the  sciatic  artery,  the  terminal  branches  of  the  int«tmal 
eironinflex,  the  perforating  arteries  and  the  branches  of  the  popliteal.  In  sevecal 
instances  in  which  tho  condition  of  the  vessels  has  been  examined  after  liga- 
ture of  the  femoral  (or  external  iliao)  artery,  the  oomes  nervi  ischiadici  has  been 
found  much  enlarged,  formings  w^ith  ana^tomotio  branches  from  the  perfonkting 
arteries,  a  vessel  which  aooompaniea  the  great  sclatio  nerve,  and  ends  below  in 
the  popliteal  artery  or  one  of  its  branches. 


FOFIITSAL    AETERT  (L-U). 

The  poplitcril  artery,  continuous  with  the  femoral,  i«  placed  at  tfaio 
buck  of  the  knee,  aiid  extends  along  tho  lower  fourth  of  the  thigh  and  tbe 
upper  ekth  of  tlie  leg.    It  reaches  &om  the  opening  in  the  addu^or 
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magnns  to  the  lower  border  of  the  popliteus  muscle,  where  it  divides  into 
the  anterior  and  posterior  tibial  arteries.  Its  termination  is  on  a  level 
with  the  lower  part  of  the  tubercle  of  the  tibia. 

In  the  first  part  of  its  course  the  popliteal  artery  inclines  slightly  from 
within  outwards,  over  the  inner  portion  of  the  popliteal  surface  of  the 
femur,  to  reach  a  point  behind  the  middle  of  the  knee-joint,  whence  it 
descends  vertically  to  its  lower  end.  Being  deeply  situated  in  its  whole 
extent,  it  is  covered  at  its  upper  end  by  the  semimembranosus  muscle  ; 
for  a  short  distance  above  the  knee  it  is  placed  in  the  popliteal  space ; 
below  this  it  is  covered  by  the  gastrocnemius  muscle  and  is  also  crossed 
by  the  plantaris  ;  and  its  termination  is  beneath  the  upper  margin  of  the 
soleus  muscle. 

At  its  commencement  the  artery  lies  close  to  the  inner  side  of  the 
femur,  but  in  descending  it  is  separated  by  an  interval  from  the  some- 
what hollowed  popliteal  surface  of  the  bone ;  it  then  rests  on  the  posterior 
ligament  of  the  knee-joint,  and  lastly  on  the  popliteus  muscle. 

Relation  to  veins. — The  popUfeal  vein  lies  close  to  the  artery  through- 
out. At  the  upper  end  it  is  placed  to  the  outer  side  and  somewhat 
behind,  it  then  gradually  crosses  over  the  artery,  and  below  gains  the 
inner  side.  The  vein  is  frequently  double  along  the  lower  pcSt  of  the 
artery,  and  more  rarely  also  at  the  upper  part.  The  short  saphenous 
vein,  ascending  to  join  the  popliteal,  is  also  placed  over  the  artery  in  the 
lower  part  of  the  popliteal  space. 

ReMion  to  the  w^rre.— The  internal  popliteal  nerve  lies  at  first  to  the 
outer  side  of,  but  much  nearer  to  the  sunace  than,  the  artery ;  it  afterwards 
crosses  gradually  over  the  vessels,  and  is  placed  behind  and  to  the  inner 
side  of  them  below  the  joint.  The  nerve  is  separated  from  the  arteiy 
throughout  its  course  by  the  vein. 

Brancues. — The  branches  of  the  popliteal  artery  may  be  arranged  in 
two  sets,  viz.,  the  muscular  and  the  articular. 

A.  The  muscular  branches  are  divided  into  a  superior  and  an  inferior 
group. 

1.  The  superior  mnscular  branches,  three  or  four  in  number,  arc 
distributed  to  the  lower  parts  of  the  adductor  magnus  and  hamstring 
muscles,  and  anastomose  with  the  perforating  and  upper  articular  arteries. 
Small  offsets  pass  from  these  branches  to  the  internal  popliteal  nerve  and 
to  the  skin,  and  also  communicate  above  with  the  branches  of  the  per- 
forating: artiiics. 

2.  The  inferior  mnsciilar  or  sural  arteries,  generally  two  in 
number,  and  of  conaidcrable  size,  arise  from  the  back  of  the  popliteal 
artery,  a  little  a])ove  the  knee-joint,  and  enter,  one  the  outer,  and  the 
other  the  inner  head  of  the  gastrocnemius  muscle,  which  they  supply,  as 
well  as  the  plantaris  and  the  upper  part  of  the  soleus  muscle. 

Over  the  surface  of  the  gastrocnemius,  on  each  side  and  in  the  middle 
of  the  limb,  are  slender  branches,  which  descend  a  considerable  distance 
along  the  calf  of  the  leg  and  supply  the  integument.  These  small  vessels 
{superficial  sural)  may  arise  either  from  the  popliteal  tnmk  or  from  its 
sural  branches. 

B.  The  articular  arteries  are  five  in  number.  Two  of  these  pass  off 
nearly  at  riglit  an^i^los  from  the  popliteal  artery,  one  on  each  side,  above 
the  condyles  of  the  femur  ;  two  others  have  a  similar  arrangement  below 
the  knee-joint ;  and  the  fifth  passes  directly  forwards  into  the  centre  o£ 
the  joint. 
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1,  The  superior  internal  apTticuUr  artery  is  directed  inwards  jofl 
al)ovc  the  inner  head  uf  the  gastrocneraioE,  and  bcnttath  the  inner  ham- 
string: musiclefi,  to  all  of  which  it  funiiBhes  small  offsets.  Winding  rannd 
the  inner  side  of  the  femm^  hetween  the  l>one  and  the  tt-ndon  of  the 
adductor  ma^iis,  it  diirides  under  cover  of  the  vastus  iutemus  mnsde 
into  hranches,  which  anastomose  with  tl)e  deep  |iart  of  tlie  anajfitomotic, 
the  up|)er  external  articular,  and  the  lower  articular  arteries.  The  mt 
of  this  art4:'ry  varies  inversely  yriih  that  of  the  deep  part  of  the 
tomotic  bnuifh  of  the  femoral. 


Fig.  28  L 


Fig.  28L  — ViKW  or  tum  vorhtr%Ai*  irtkjit    a»»   m 

DHAJfCUl^    IS    THE     RIUUT    LAI  (from  TlcdcJllAllIt),       ( 

/t,  MccpK  muAcle ;  i^,  Aemlioembmn^Mitji  ;  r.  Mat* 
ti.'ni1itif>>«u^  ;  L  poplitcfti  i&rtery;  2,  3,  superficial  flttnt 
Ininrhe^  ;  4,  outer  ;  5,  inner  superior  articuLir  bcuiek  J 
ii,  suiierior  mnseular  ;  7,  median  superficial  arlecy. 


with   , 

aneh    \ 


2.  Tlie  superior  ertemal  articular  msettatg 
(v),  lar^^tr  than  the  intenial,  runs  outwards  above 
theoiik,T  heiid  of  the  ga8trt»enemius,  under  cover 
of  the  biceps,  and,  perforatin<]f  the  intermnseular 
septuoi^  enters  tlic  lower  part  of  tlie  croreai 
jiiuscle.  Its  branches  anastomose  aljovo  frith 
tlie  descendinfi  hrdnch  of  the  external  circu 
flex  artery,  helow  witli  the  lower  ext4*rnal 
cular  arter>s  nud  internally  with  the  upper 
internal  articular  artery  and  the  deep  hraneli 
of  the  amkstrunotic,   forming  with    I  ho    htst  i 

^  i'unsiderable  arch  at  the   up|>er  border  of  the 

I     f  "^Tfil         p"it<-lhu 

3.  The  inferior  internal  artienlar  wuet&rf 
(v),  the  larfrer  of  tlie  tv\o  lower  liramdusa.  in* 
elines  at  Jirst  downwards  and  inwards  fik^ug 
the  npiKT  mari[^in  of  the  f»opliteHS  intiecle,  to 

whieh   it   ^^n'vcB  Ijranches,   and    then    pnsst^  forwarfk  Ir-Iow  the 
tnbcTosiiy  of  the  tibia,  hetweim  the  interoal  lateral  ligament         ^ 
boue«     Its  oil  sets  ntmify  over  the  inner  and  foa^  j>art  of  tlie  joint,  as 
as  the  patella  and  its  ligament,  and  antistomose  with   tlic  snuerftdi 
brauch  vf   the  anustomotic,  the   upper  intenial   articular^  and   la< 
external  articular  arteries. 

4.  The  inferior  external  articnlar  artery  takes  its  eonrse  oat- 
wards,  under  cover  of  the  outer  head  of  the  gastrocnemius  in  the  fint 
instance,  and  afterwards  beneath  the  external  lateral  ligament  of  die 
knee  and  the  tendon  of  the  biceps  muscle,  resting  against  the  mi 
of  the  external  ecmilunar  fibro-eartilage*  Having  reached  the  fure 
of  the  joint,  it  divides  near  the  yiatclla  into  branches,  some  uf  w 
cummunicate  witl»  the  lower  internal  articular  artery  and  with  il 
retmrrent  bmnt-b  from  thr  jinttri*»r  tibial,  while  others  anaBtomoee  wii 
the  UjijKT  articnlar  nrteries. 

5,  The  middle  or  ai^goB  azticitlar  artery  is  a  small  1 
armrs  nppom'te  the  Hex  are  of  the  joint,  and  pienxs  the  j»o8t^ 
f  red  to  the  crucial  ligaments  and  other  strn 
il  n.     Small  tuig!?  also  j»u«s  forwank  in  the  miu 
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to  the  fat  at  the  front  of  the  joint,  and  eommunicate  with  tho  other 
artieiilar  arteries. 

The  iip|XT  and  lower  articular  artmes  of  the  ptjpliteal,  the  nT^astomotic 
brauL'h  of  the  ftinornl,  and  tlie  antiTior  tlLial  rcrnrreiii  artery  ibnn,  by 
their  communications  over  the  fmufc  of  the  knet%  a  su[>ei1icijiJ  wide- 
mcBht^l  network  of  tine  vessels  between  the  fascia  and  wkii),  and  a  di^ejKir 
and  clcjscr  network  of  larger  vesst^B,  in  contact  with  I  lie  bones,  from 
which  numerous  oflkits  proceed  to  the  nitLTJor  uf  the  joint. 


Pig.  282.— 'Tbb  i»kep  jL^fAsronosKs  ot  thk  nujirt  or  thi  Fig.  282* 

KFKi  (from  Hetlemtuiii}.     { 

n^  liAUiUaj  surface  nf  the  femur  ;  A,  posterior  Burfoco  of 
tho  |i;ii(illii  wbicb,  mill  iho  ligamcDium  patelle,  luns  boon 
iuniistl  iluwn  ;  e,  head  of  the  fibuk  ]  1  and  2,  bnuiclitf* 
of  the  amuituniciito  and  Buperior  ii]t«nuil  articular  arteries^ 
raniLfying  on  the  tioue  and  lUiUBtomciftJitig  with  tlic  «ii^Tior 
external  articular  branch  3,  and  with  othtr  arteriesi  miUhi 
and  below  tho  joint  ;  4,  hmnchca  of  the  internal  inferior 
articular  ;  5,  extenial  inferior  ftdicnltu:  j  6,  anterior  tibial 
recurrent  artery. 

Varieties. — I>eviiition«  from  the  ordinary  condition 
of  the  popliteal  artary  m-e  not  frequent.  I'he  principul 
depAftiiire  from  the  ordinary  ammgLinent  con^i.4th;  in 
the  high  diviftioa  of  tho  veft*cl  Into  it»  tiiiniunl 
branches.  Such  an  early  division  has  been  found  to 
take  place  opposite  the  knee  joint*  or  in  the  inter- 
Ckoodylar  fosna  of  the  femur,  but  not  higher.  In  one 
OMB,  obeerved  by  Porta),  the  artery  wan  continued 
down  to  the  tnldfUe  of  the  1^  before  dividing. 

The  popliteal  artery  has  been  ieen  oooanonally 
dividing  into  anterior  tibial  and  peroneal  art-eriea — ^the 
posterior  tibial  being  i^maU  or  absent.  In  a  single 
ca«e,  the  popliteal   artery   wa«   found   by  K.  Qaain 

dividing  into  three  tenninal  bmnehen,  viz.,  the  anterior  and  poaterior  tibiftl  and 
the  perofoeal  arterieii. 

One  iiuUiioe  is nworded  in  whieh  thepopUteal  artery  paaaod  downwards  internal 
to  the  origin  of  the  Inner  heod  of  the  gaatrocnemioa  moiiolep  and  tlien  turned  out- 
waida  betwem  that  and  the  internal  condyle  of  the  femtur,  to  gain  the  popliteal 
0paoe  (T.  P.  A.  Stuart,  Jonm.  Anat » adli,  162).  In  two  or  three  ca«ei  the  positions  of 
the  artery  and  vein  have  been  found  revenged.  The  artery  ia  oocaaionally 
Beparatod  from  tho  vein  by  au  acce&aury  idip  of  origin  of  the  gastrocnemiuB  mui»ele 
(p.  264> 

The  a^gm  artirular  bnmoh  often  ariaea  from  one  of  the  oUver  articular 
arteriee,  eepeoially  the  eapenor  external  bmnch.  llicre  arc  Mmctimea  several 
■nudl  middle  artieular  bmnohea.  Two  examples  of  a  tmall  mphvnouM  arUrjf, 
formed  by  the  enlargement  of  the  median  euperHoial  anral  bnmoh*  end  dotiiciaiid* 
i&g  with  the  ihort  nphcoione  nerre  and  fein  to  the  baok  of  the  external  malleoliUi 
hare  been  met  with. 
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BtmOICAI«   AKAT0M7   OF   THH    POPLITEAI*  ARTERT. 

The  popliteal  artery  ii  very  rarely  tiod,  rinoe,  in  caees  of  aucuritmi  of  tho 
arteries  of  U)e  npper  part  of  this  leg,  ligature  of  the  superHcial  femoral  artery  ie 
both  an  eee&er  and  a  more  Boooenfni  operation.  The  artery  might,  however,  if 
neoernHj,  be  wonied  either  in  ite  upper  or  ite  lower  part,  bnt  in  the  middle  portion 
of  iti  extent,  while  contained  within  the  popliteal  tipaoe,  tlio  arttTry  iri  cloaely 
covered  by  the  vein  and  nerve,  a»  well  sm  by  the  aural  bninrthiM  of  tlie  veMoU 
and  tlie  external  wLph^iDUJi  vein  ;  and  moreover  the  principal  branchea  are  alio 
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Afising  here,  eo  that  a  lig^aturo  cannot  be  mtely  applied  to  this  part  of  the  rmm^ 
In  its  upper  part  the  artery  may  bo  reached  either  by  making  an  inotaioii  on  the 
inner  side  of  the  thig-h  in  its  lower  third,  and  then  separating'  the  eartorinft  a&tl 
iiinfir  hamstring-  mitacles  from  the  tendon  ^f  thci  adductor  magntis,  or  by  dividing 
tbe  internment  in  the  middle  line  of  the  limb  posteriorly,  and  then  turning'  in- 
wards the  pern  i  mem  bran  08X18  muscle.  In  an  operation  upon  the  lower  part  of  the 
ai-tery»  the  iueiaion  would  have  to  be  carried  between  the  heads  of  the  gaiitfo- 
cnemiua  mu^lc,  care  being  taken  to  avoid  the  external  Baphenoua  Tcin« 


POSTEBIOE   TIBIAL    AETEBT   (IH). 

The  posterior  tibial  aiiciy,  tlie  larger  of  the  two  vcssela  resiiUitig  from 
the  bifurcation  of  the  popliteal,  lies  along  the  back  of  the  leg:,  between 
the  eiiperficial  nnd  deep  muBcles  of  tbia  part,  bcm^^  closely  bound 
down  to  those  of  the  latter  gronp  by  the  fi^scia  which  covers  them.  It 
extends  from  the  lower  border  of  the  popliteus  muscle  to  the  lower  bor- 
der of  the  internal  annular  ligament^  where  it  divides*  on  a  level  with  a 
line  drawn  from  the  point  of  the  internal  malleolus  to  the  centre  of  the  con- 
vexity of  the  heel  (Wyeth),  into  the  inter-nal  aiKlexteraal  plantar  arteries. 

Situated  at  its  orijpn  opi>osite  the  interval  between  the  tibia  an<l 
fibnla,  the  artery  approaches  the  inner  side  of  the  leg  as  it  descends,  and 
lies  Miind  the  tibia  ;  at  its  lower  end  it  is  placed  midway  between  the 
inner  malleolus  and  the  prominence  of  the  heel.  Very  deeply  seated  at 
the  nppcr  port,  where  it  la  covered  by  the  fleshy  portions  of  tlie  ^:iiatn>- 
cneniitis  and  boIcuh  muscles,  it  becomes  superficial  in  the  low^cr  tbird  of 
the  leg,  being  thcTO  covered  only  by  the  internment  and  two  layers  of 
fascia,  and  by  the  annular  ligament  behind  the  inner  malleolus.  At  its 
termination  the  art/cry  is  placed  beneath  the  origin  of  the  abdnctor 
hallucis  musL'le.  It  lies  successively  upon  the  tibialis  p>stiefis,  the 
flexor  longua  digitorum,  and,  at  its  lower  end,  directly  on  the  tibia  and 
the  ankle-joint.  Behind  the  ankle,  the  tendons  of  the  tibialis  posticus  and 
flexor  longiis  digitonim  lie  between  the  artery  and  the  internal  malleohu  ; 
while  the  tendon  of  the  flexor  loiigus  haOucis  is  to  its  outer  side, 

Relaiwn  to  Ihe  reim  and  mrre. — The  posterior  tibial  artery  is 
accompanied  by  two  rvrm  comiies.  The  posUriar  tibial  nerve  is  at  fiial 
on  the  inner  side  of  the  artery,  but  as  soon  as  the  l&tt^^r  bag  given  olf  its 
peroneal  branch,  the  nerve  crosses  over  the  vessel  and  is  continued  down 
on  its  outer  side.  Beneath  the  internal  annular  ligament  the  urtenr  is 
frequently  placed  between  tlie  internal  and  rxtprnal  pJanfar  divisions 
of  the  p<  )S terif jt  tibial  1 1  e r ve. 

BnAifCiiEs.— The  posterior  tibial  artery  gives  offone  laife  branch — tlio 
peroneal  artery,  and  ntimerons  small  offsets  which  will  be  first  deacribed. 

1.  Several  mnscnlor  branches  are  distributed  to  the  deep-seated 
muscles,  and  one  or  two  c>f  considerable  size  to  the  inner  part  of  the  soleua 
muscle.  A  small  offset  from  one  of  these  perforates  the  tibial  attach* 
meat  of  the  soleos,  and  ascends  over  the  popliteus  mnscle  to  anastomoise 
with  the  lower  internal  articular  arteiy. 

2.  The  msdnllarj  artery  of  the  tibia,  the  largest  of  its  kind  in  ths 
body,  arises  from  the  posterior  tibial  near  its  commencement^  and,  after 
eiving  small  branches  to  the  nefghbouring  muscles,  enters  the  fonuuai 
m  the  bone.  This  vessel  not  unfrequently  arises  from  the  anterior  tibial 
artery. 

3.  Two  or  three  cuta&sonji  branches,  of  small  siue,  supply  the  skin  of 
the  inner  side  of  tlie  Ici;. 


J 


POSTERIOR    TIBIAL    ARTERY, 


479 


4,  A  commumicatrng  branch  passes  traiiBvei"sel}%  beneath  tlie  flexor 
loDgus  lialhicis  inii8c;k%  bc^twe<_^Ti  the  poeterior  tilvial  and  perorioal  arteries, 
about  an  ineli  above  the  ankle-joint.     A  set^ond  lunp  v»f  euunmini*  ation 

fig.    283.  — DiCRf    VIKW    OF    TUB    AKTHRIIS    0*    tUK    lUCH  Kg,  2S3. 

vv  TUK  uKUit  tvji  (from  Tiedem&tinj.     | 

a,  lower  imrt  of  the  ad<luctor  magnus  musole  *,  6,  origin 
of  the  inner  Lcjul  of  llie  (?a&trociiotuiiiH ;  f,  outer  head  and 
plftotoris  ;  f/,  t4jiidon  uf  the  tiem in tcmbmnoftu^  luuBelo ;  r, 
popUteujs  ;  ft  lobular  orij^n  of  the  miens  ;  //«  [leroneuH 
fangiia  ;  li,  flexor  longiu  ludlueiit ;  t,  Dcxor  longua  digt- 
toruin  ;  1,  upper  part  of  tlie  i>ctplitcftl  artery  ;  2,  origin  of 
the  superior  iirticubir  bmiH-liefi  ;  3,  oripii  u[  tbe  inferior 
artieolAr  brancLcs ;  tlie  middk  or  oxygoH  braiicli  is  Kceii 
betw«eii  these  numberi ;  4,  divLxioti  of  the  itopHtca]  tuXcry 
into  Anterior  and  poeterior  tibial  arteries ;  6,  5\  posterior 
tibial ;  at  [>\  the  iiitemul  malleolar  bnuiches  ari»  Been 
pawing  inwards,  and  the  commtintcatiDg  bmnch  outwards ; 

6,  jjeroneal  artery ;  6',  ita  coiitinuation  as  posterior  peroneal ; 

7,  cttlcftucal  bmncbcR ;   8*  ext<;r»iil  brancbcsi  of  the  ujcIh- 
t'lTBol  of  the  dorwil  artery  *.i  the  foot. 

between  these  vci5sel8  is  sometiinc?  present,  lying 

in  the  fat  beneatb  the  tendo  Aebillis. 

6.   One   ar   two    small  mtental  malleolar 

branches  pjiss  in  wards  Ixncatli  thi'  tiexor  lonj^i^; 

dipti»rum   and    tibialis   posticns    museles,  and  , 

ramify  over  the  intcnnu  niallcolnH,  wlitre  they 

nnnFtouiDse  with  similar  offkLs  frtpni  the  anterior 

tibia!  artery. 
6.  The   peroneal  artery  (i^)    lies  deeply 

alanj(  the  l>aek  part  of  tlie  lej:;,  close  to  the  fibula. 

Arising  from  tlie  ix)stcrior  tibial  artery  about  an 

inch  Ijelow  the  lower  border  of  the  poplitcuH 

must'le,  it  inelineij  at   first    shY^htiy  ontwardi* 

tawards  the  fibnla,  lxiiD«r  covered  by  the  aoleua 

and  the  deep  layer  of  fascia,  and  Resting  upon  the 

tibialis  postiens  mnscle  ;  it  then  descenos  verti- 
cally aloni,^  the  inner  border  of  the  bone  and 

under  cover  of  the  fle.xor  longns  hallncis,  bein«? 

contained  in  a  filirous  t^naJ  iK^weeri  the  origiiis 

of  that  muscle  and  the  tibiaUs  pmticns,     OpjKj*      t-^4^j 

si  to  the  lower  end  of  the  interosseous  space  it        ' 

^vee  off  the  anterior  peroneal  branch,  and  is 

iheiice  continut*d   downwards,  l>ein^   much  re- 
duced in  size  and  takinc^  the  n^mie  of  potsferiar 

jwTonml   artnt/f    over  the    lower    tibio-fibniar 

articulation  and  behind  the  externa]  malleolus, 

to  terminat^^  in  linmclies  which  ramify  on  the 

outer  surface  and  biick  of  the  <_»«  csdcin.     The 

peroneal   artery   In    accomjmnicd   by  twu  re?t(t 

ccmiles,  and,  until  it  enters   the  flexor  longrua 

halJacis*  hy  the  hmnclj  of  the  p*mterior  tibial 

nene  to  that  muscle. 
K       Brandies — {a)  3fu*<rifiar  branches  pa««  from  the   p*?roneal  artery  to 
H    the  sokufiy  tibialis  posticus^  flexor  lougud  hallucifs  ^niu  jx^nmei  muscles. 
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Small  branches  also  perforate  the  interosseoufi  membrane,  and  are  di** 
tributi'd  to  the  extensor  lon^is  digitorum  and  peroneuB  tertius  miiflckl 
(Hyrtl). 

{b}  A  vmhiUart/  artenj  enters  the  fibula. 

(f)  The  mmmunkatuHj  branch,  lying  close  behind  tbe  tibia  aboat  an 
inch  from  its  lower  end,  is  a  branch  of  variable  size,  which  connects  tlm 
]M^roneaI  and  posterior  tibial  arteries,  and  al^o  seuiU  small  tw^ii^  beneath 
the  imisdcs  to  ramity  over  tlie  inner  Bide  of  the  lower  pai'b  of  the  tibia. 
This  branch  is  sometimes  wantiu;*;, 

{d}    The  anteriar  peroneal  artvnj  (v),  arisinjij  from  an  inch    to  an 
inch  and  a  half  above  the  ankle  joint*  passes  forw'ards  below  the  iu 
osseous  membrane,  and  descends  in  frunt  of  the  articnktion  botwe* 
the  tibia  and  Hbnla  to  tlie  outer  side  of  the  tamus.     It  coromuuica] 
with  the  extcraal  malleolar  branch  of  the  anterior  tibial  artery^ 
supplies  oiFBcts  to  the  peroneiis  tertius  muscle,  aud   the  articulafci 
of  the  ankle  ;   its  terminal  branches  anastomose  with   the    posi 
peroneal  and  tai-sal  arteries. 

(^)  The  terminal  branches  of  the  posterior  peroneal  artery  {exterfml 
calcaneal)  aniistomose  with  the  external  malleolar  and  tarsal  arteries  on 
the  outer  side  of  the  foot ;  and  over  tbe  heel  with  tbe  intcnnU  cal( 
branches  of  the  external  plantar  nrtery. 


Ic^^^j 


VariBtlea. — Tlie  poxtrviflr  tihhd  artery,  ne  well  as  the  anterior  tibial,  |« 
leiigtheaod  in  those  iuM-ancea  in  which  the  popliteal  artery  dirides  higher  up 
than  usual.  Not  unfrequcQtlj  the  posterior  tibial  artery  is  diminished  in  Uft, 
and  is  sub^eqaently  reiu forced,  cither  by  a  transverse  bnmoh  from  tbe  peroaeftl 
in  the  lower  part  of  the  leg,  or,  more  rarely,  by  two  transverse  vootrf^  cnu 
crossing  close  to  the  bono,  and  the  other  over  the  deep  mnscles.  In  oUiflr 
inatanoes  the  posterior  tibial  may  cxint  only  a«  a  short  moM^ular  trtink  in  %bit 
npper  part  of  the  leg,  or  may  bo  cntiiely  wanting,  while  an  enlarged  peroneal 
artery  takes  its  phice  from  nlxovo  the  unkle  downwards  into  the  foot,  Ona  or 
two  inttrnal  cal carnal  branches  are  fraqm^ntly  given  off  from  tbo  lower  end  of 
the  posterior  tibial  artt^ry. 

The  posterior  tibial  artery  is  occaKionaUy  covered  in  the  lower  third  of  tim 
leg  by  muscle,  whit^h  may  be  an  acoeaaory  long  flexor  of  the  toes  (p^  2£j^X  ^^  ^ 
slip  of  the  solens  (p.  255). 

The  peTifnml  artcrij  has  been  foand  to  ariiie  lower  down  than  usual,  about  \ 
inches  below  the  popliteUM  mu^^le  ;  and,  on  the  contrary,  it  aometimefl 
higher  up  from  the  posterior  tibial,  or  even  from  the  end  of  the  po|hl£ti 
artery.  In  some  cases  of  high  division  of  the  popliteal  artery,  the  perooeol 
artery  is  transferred  to  the  anterior  tibial  It  more  frequently  exceeds  than  falla 
short  of  the  ordinary  dimensions ,  being  enlarged  to  reinforoe  tlie  poetedoir  tlliuiL 
In  those  rare  instances  in  which  it  is  lost  before  reaching  the  lower  put  of  libe 
legi  a  branch  of  the  posterior  tibial  takes  its  place.  Abaenee  of  tho  penMieal 
artery  has  been  recorded  by  Otto  and  W.  Krause,  but  these  cases  aie  egplafnoA  fegr 
Barkow,  as  being  correctly  suppreasion  of  the  poaterior  tibial  artciy  T 
origin  of  the  peroneal  and  the  commtmicating  branch.  The  anterUtr 
branch  is  sometimes  enlarged  to  compensate  for  the  small  sise  of  the 
tihial  artery  in  the  lower  part  of  the  leg,  or  to  supply  the  place  of  that  ^xtmf  < 
the  dorsum  of  the  foot ;  or  it  may  be  absent  and  be  leplaoed  by  the  Prtamri  sy 
leolar  branch  of  the  anterior  tibiaL 


fUlTTAB    ABT£EIXS. 

The  internal  find  external  phuitar  art^M 'i«'8  are  the  hmnches  into  which 
the  posterior  tibial  divides,  immediately  below  the  internal  «iiiitil«r 
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lipjamcnt,  where  it  is  covered  hy  the  orij^u  of  Hie  nhductor  hallucis 

TIh' mtemal  plantar  artery  (v)t  mncli  8I1111IW  than  the  extcnuil, 
hV»s  afoii*^  tht'  in  tier  siile  of  the  foot.  Plju't'd  at  fii-st  under  cover  of  the 
aliiluetor  hallucis,  it  passes  fonvarda  in  the  ^oovc  between  that  mnselc 
and  the  short  flexor  of  the  toe^,  and  on  reaching  the  hendMf  the  timt 
metaUirnal  hone,  considerably  dimiiHshed  in  sixe,  it  krmiuates  by 
p>ininof  the  fli^'ital  artery  to  the  inner  side  of  the  great  too. 
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Fig,  284, — S^UPKRFICIAL    VIEW     or     TH«     ARTRItUS     JH  Fig.  284. 

THB  »i5Li  OF  tHB  wanT  Fi»OT  (from  Tietleiiiiiiiii),     ^ 

a,  tuberosity  of  the  ^canenm  close  to  the  origins  of 
tlie  flexor  V»revis  digitomni  {unt  short)  niul  tlit*  fib- 
dtictor  h&Uucts  of  wbicli  n  ftari  k  rDiuoveil  to  siiow  the 
plantir  arteric* ;  &,  abductnr  bJillwcis ;  c,  iib*luctor 
miuimi  digiti  ;  d^  teadon  of  liio  flexor  loDgiiB  hutlucis  ; 
f,  tendon  of  the  floxor  longua  digitoruni ;  e^,  iis  four 
ftllpfl,  doae  to  the  ]innbnca]c«  mii«GleRr  iiA»ing  on  to 
performio  the  tendofin  of  the  fleior  brevis  ;  /,  flexor 
ooocfVoHiis  ;  <7,  flexor  brcvin  lulaimi  digiii  ;  1,  j>Oisk'rior 
tibiah  dtvidiiig  into  tJrio  |dtiJitar  ivrtcrics  ;  2^  2\  cxtciiiii! 
plntttAf ;  3,  ititcrn&I  plantar  ;  3',  the  nanje  naKKinj^  for- 
wArdB  to  communicate  with  4,  the  digital  bnuiiL'b  fur  the 
great  toe,  ilenrc<l  from  the  dturhal  Art«r>'  of  the  foot ;  5, 
fimt  dlgitAl  br&nrh  to  Uic  flfth  toe  ;  0,  pbiced  in  the 
.ingle  of  dirtmon  of  the  Hcwmd  dii^ital  nrter>'»  between  the 
fotrrth  mid  fifth  toes ;  7,  third  digital  artery  dividing 
nindlnrly  t»ctween  tho  third  sind  foarth  toes  ;  S,  fourth 
dii^ital  art«ry  divhliii^  between  the  Becx)od  and  third 
t*ic«  ;  ft,  iltgitfti  artery  dividing  between  the  fint  and 
•eooiid  tocft ;  10,  interiml  digital  artery  of  i\%e  gresat  toe ; 
11 «  caJnineflJ  bitin<?bes  of  tbe  extcnud  plimtAr  jurtcry, 
wamtlmmiming  with  12,  the  calcaneal  branches  of  tlie 
pocterior  peroneal  artery. 

Bramhes. — (a)  Small  hranehes  of  thJM 
artery  accompany  tlie  dii^ital  l>ratiches  of  the 
iriternal  plantar  nerve,  and  join  I  he  digital 
ftHeries  in  the  inner  three  cletL^  (see  Ellis, 
**  JlhiKtratii»ti8  of  Disseetioiia/'  pi.  Ivi.).  It 
abo  ^ve»  {b}  ofTKeta  to  the  Rnrroiindinfc  musc^lcs,  and  (r)  cntaneotw 
hmncheu,  which  ap]M^ar  in  the  furrow  iietvvt!<:*n  the  middle  and  irit<3njal 
portioae  of  the  phmtar  faiicia*  (d)  Other  hranehc^  piw»»  inwards  and 
appear  at  the  n]*pr  border  of  the  alidtsctor  hallncis  mu8*'le,  finjiplyin^ 
the  intei^iiment  and  anai^toraoeinpf  with  offsets  of  the  dorsal  artery  of 
the  To* it ;  and  (e)  from  the  outer  side  one  or  more  branches  run  deeply 
int^i  the  foot,  to  supply  the  articulations  and  anaBtom^jfle  with  braneheH 
of  the  plantar  areh. 

The  axt#rnal  plantar  artery  fivj  at  first  iudineft  outwards  and 
fiirwarck,  to  reach  the  Uimo  of  the  tilth  metatan»al  bone  ;  it  then  tnrni* 
obliquely  inwards  across  the  8cik%  to  piiu  the  interval  In'tween  the  ])nsi^s 
of  the  first  and  second  rnetatarsal  Ixmes,  where  it  ymn  the  dorsal  artery 
of  the  tiK}t ;  and  thus  ia  complete*!  tiie  pfantar  arrfK  t\w  ccmvexity  nf 
w^hich  is  tunted  forwanhj.  At  firwt  tfie  artery  is  |tlaeed»  toj^ethcr  witli 
the  external  plantar  fien'e,  IxitT^'een  the  calcaneiun  and  the  aWuct^nr 
liallticis  ;  farther  on  it  liew  Ix^twecn  the  flexor  brevis  diijitonim  and  flexor 
Qooenorius.  A&  it  tunifi  forwards  it  lies  in  the  interval  between  the 
vou  I.  1  t 


488 


ABTERIES    OF   THE    LOUVER    LIMB. 


ghort  flexor  of  the  toes  ftnd  the  abductor  nf  the  httle  toe,  hoag 
placed  alniifr  the  hue  Bejmratinp;  the  middle  Irom  the  externS 
ixirtiou  of  the  plantar  fascia,  and  covered  bj  that  membrane.  The 
reinaiiider  of  the  artery,  which  turns  inwards  and  forms  the  plauUr 
arch,  is  plaot^d  deeply  against  the  interosseona  mustJes,  and  is  covered 
by  the  flexors  of  the  toes,  the  lunihricales  iniiacleR,  and  the  adductor 
luiUncis. 

Brufwhes. — A.  In  lis  cmtrsB  to  the  fifth  metatarml  hmu^  the  extemid 
plantar  arteij  ^nvcs  off  (a)  two  or  thrt*e  iniermd  cakanml  bnuiubcs, 
which  pierce  the  orig^in  of  the  aljdnctor  hallncis  muKcle  and  ratuily  over 
tlie  heel,  aeastomoBing  with  the  extemal  calcaneal  branches  of  the 
peroneal  artery ;  {h)  nnmerous  mnsmtar  l>runches  ;  {c)  small  oS^tA 
which  ascend  over  t!ie  outer  border  of  the  toot  and  anastomose  with  the 
tarsal  and  metatarsal  branchcfl  of  the  dorsal  ai'tery  ;  and  (rf)  cututi^au^ 
offsets,  which  appear  in  the  groove  between  the  middle  and  outer 
divisions  of  the  plantar  fiiscia, 

B.  From  ihe  plantur  arch  are  given  off  the  following  branches  : — 

{(t)  From  tlie  concavity  of  the  arch  small  ofl'sets  pass  backwards  to  the 
articnlations  of  the  tai'sins,  and  anastomose  with  the  deep  branches  of  the 
internal  plantar  artery. 

(h)  T\ii'  poMerhr  pvrf lit  a! ing  branches,  three  iii  number,  pass  upwards 


Fig.  285. — Deep  view  of  this  autkrizs  m  fm 
OF  TUX  HiouT  FOOT  (frosi  Tiodettuuixt).     4 


Pig.  286, 


All  the  mujsclea  liATe  been  removed  :   n^ 
tuhcnMity ;  b^  internal  cttnciform  bone ;  er^  to  ^,  loaf; 
and  r/,  i^liort  pkntar  iJgamctii  ;  r^  prolongation  of  iJm 
r^  tjbiiLlis  poslicns  tendon ;  /,  one  of  the  Msunoid  tnaM 

uf  the  great  toe  ;  1,  [loetenor  tibial  artery  dividing  iolo 
tho  pkntar  arteries  ;  2,  2\  external  plantar  arleirf ; 
2',  2*,  plnnUr  arf^h  ;  3,  3',  intcrmtl  phuitar  aiteiy  ;  3*, 
iUs  coiiuBu«iciitioii  with  the  internal  diptal  artery  ol  lli« 
{^reftt  toe  ;  -t»  branches  of  the  intern td  ftlanUir  to  tba 
inner  f<ide  of  tho  foot ;  5,  S\  first  digital  branch  ;  ^ 
second  digital  artery  ;  6*,  its  division  between  the  fourth 
and  filth  toc9 ;  7,  third  digital  artery  ;  7\  its  dtstriba- 
tion  to  the  third  and  fourth  X/o^  ;  S,  fourth  digital 
urtery  ;  8',  it»  dl^ti  ibution  to  the  second  and  third  to«e  ; 
l>,  Hfth  digital  artery  ;  9',  it«  dijitribuiion  to  tho  fiiat 
niid  second  toes ;  l(>,  internal  digital  branch  of  the  fMbi 
toe ;  at  tho  upper  numlten,  6,  7,  and  8,  tho  pcMtarier 
perforating  branches  are  partiaUy  seen  ;  at  2^,  tho  donttl 
artery  of  the  foot  (in  this  iostanoe  ol  small  siao)  m  MS 
joimtig  the  pbntir  axoh  ;  11,  and  \%  mlnMiit 
branches  of  tlic  (^xt«rnal  plantar  and  poatorior  pttOBoal 
arteries. 

throngh  the  hack  i>art  uf  the  three  outer  inter* 
metatarsiil  gpaees,  between  the  heaJs  of  Uie 
(loi'sal  iuterusseous  nniscles,  and  on  reaching 
the  dorRiim  of  the  Ibui  inosciilat**  with  the 
iutt.*rossL'oiLs  I  (ranches  of  the  metJiLirsitl  itrterr. 
{€)  The  diktat  hranches  (v)  im:;  foiir  lu 
nnnihcr,  Tht*  jbsi  il^isX  arttrj'  incline*?  outwards  from  tlic  outormoet 
purt  of  the  ithiiitar  artli,  o\er  the  fifth  metatarsai  liouc,  and  rims 
n\v\v^  the  outtT  l)unlcr  uf  thi'  little  tue.  Tlxe  secmid  digital  art<»rT  \me9m 
lurvvardjs  aloug  the  fourth  inicrmetatarsal  fipaoe,  and  near  the  ckit 
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I  the  {wpliteal  arteiy.    It  runs  oatwards  across  the  neck  of  the  fibula, 
foniting  the  attachment  of  the  solens,  and  is  distributed  to  that 
cle,  to  the  peroneos  longus,  and  to  the  integument. 
8.   The  anterior  tibial  recurrent  artery  (▼)»  larger   than  the 
iterior,  arises  from  the  trunk  immediately  after  its  passage  through 
I  aperture  in  the  interosseous  membrane.     Ascending  thix)ugh  tibe 
er  end  of  the  tibiahs  anticus  muscle,  to  which  it  furnishes  offsets, 
\  Iffanch  ramifies  over  the  outer  tuberosity  of  the  tibia,  and  anasto- 
i  with  the  lower  articular  arteries  of  the  popliteal 
The  muecular  branches  supply  the  muscles  of  the  front  of  the 
g;  and  send  also  three  or  four  small  twigs  backwards  through  the  inter- 
MUB  membrane  into  the  tibialis  posticus  (Hyrtl),  as  well  as  other  off- 
\  forwards  between  the  muscles  to  the  skin. 

The  external  walleolar  artery  (v-vi),  arises  near  the  ankle- 

,  and  is  directed  outwards  beneath  the  extensor  longus  digitorum 

I  peroneos  tertius  muscles,  to  ramify  over  the  outer  malleolus,  Ibrming 

omoses  with  the  anterior  peroned  and  tarsal  arteries.    It  furnishes 

I  to  the  neighbouring  articulations. 

The  intcRrnal  malleolar  artery,  smaller  than  the  foregoing, 
1  inwards  beneath  the  tendon  of  the  tibialis  anticus,  and  ramifies 
tP^   the   internal   malleolus,  anastomosing  with    the    correspondu^ 
vtuches  from  the  posterior  tibial  artery. 


DOBSAL  ABTSRY  OF  THE  FOOT  (IV- V). 

The  dorsal  artery  of  the  foot,  the  continuation  of  the  anterior  tibial, 

Wends  from  the  bend  of  the  ankle  to  the  posterior  end  of  the  first  iuter- 

^      tetatarsal  space.    At  this  spot  it  turns  downwards  and  passes  between 

^      flie  heads  of  the  first  dorsal  interosseous  muscle  into  the  sole,  where  it 

;       ttmpletes  the  plantar  arch  and  supplies  the  inner  side  of  the  second  and 

koth  sides  of  the  great  toes. 

On  the  dorsum  of  the  foot  the  artery  lies  in  the  interval  between  the 

tendons  of  the  extensor  proprius  hallucis  and  extensor  longus  digitorum 

^     muscles,  resting  upon  the  tarsal  bones,  to  which  it  is  bound  by  an 

qKHiemx)tic  layer.    It  is  covered  by  the  integument  and  the  dorsal 

^     OMda  of  the  foot,  at  its  upper  end  also  by  the  lower  band  of  the  anterior 

^     annnlar  ligament,  and  near  its  termination  by  the  innermost  slip  of  the 

eztensor  brevis  digitorum  muscle. 

Two  vena  comites  accompany  this  artery,  and  the  internal  branch  of 
the  anUfior  tibial  nerve  lies  usimlly  on  its  outer  side. 

BnANOHES. — On  the  dorsum  of  the  foot,  the  artery  gives  off  two  or 
three  small  internal  branches,  which  ramify  on  the  inner  side  of  the 
taisns,  and  anastomose  with  branches  of  the  mtemal  plantar  artery  ;  two 
external  branches,  which  are  of  larger  size,  and  are  named  tarsiil  and 
metatarsal  arteries  ;  and  the  first  dorsal  interosseous  artery,  which 
arises  as  the  trunk  bends  downwards  in  the  first  space.  As  soon  as  it 
appears  in  the  sole,  the  artery  divides  into  two  termmal  offsets,  an  outer 
ooimmxmicating  branch  which  completes  the  plantar  arch,  and  an  inner 
digital  artery  to  the  great  and  second  toes. 

1.  The  tarsal  artery  (▼)  arises  opposite  the  head  of  the  astragalus, 
and  inclines  outwards  beneath  the  extensor  bre\is  digitorum  muscle  to 
the  cuboid  bone,  where  it  divides  into  branches  which  anastomose  with 


»- 
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it  gradually  from  the  outer  to  the  inner  side.    Above  the  ankle  it  m 
placed  also  beneath  the  upper  baud  of  the  anterior  annular  ligament. 


Fig,  280. 


Fia,  236,— AzfTKRioR  view  or  the  ARTiftrsi  of  tii 
h%Q  AHD  FOOT  (froiu  Tic<lemiiiin ).      ) 

Tlie  tibinlis  fLtitlf^iis  miisdo  in  drawn  litivii.nlB  «o  aft  It 
bring  the  atitenor  tihud  artei^  into  view  ;  Uio  mfdiif 
propriua  halliiciK^  thy  toDg  exteoBor  of  the  toos  mod  fki 
peroncus  teiiiua  mui^es  in  their  lower  piirl^  Ami  tki 
wiitjle  of  tlto  extensor  bra  via,  ha.rt  been  rerooTCcL  1, 
e;i]|>crior  extem&l  articular  brandi  of  th«  poplU««l  mtUgj;, 
tmasifjmg  over  the  knee,  and  anaaiomosiii^  wiili  Uii 
cilier  articulaf  br&ncliG«  and  with  2,  the  anterior  llfcHl 
reourrent  artery ;  ^,  3,  anterior  tibial,  glfio^  «M 
ronacular  branches  on  each  side  ;  i,  domJ  arteij  id  Iks 
foot;  5,  oxtcrnal  malleolar  artety,  imastooMiBAg  witll 
the  anterior  peroQen]  which  is  ■ecu  deaoendiai;  upoe  llM 
lower  |iart  of  tUo  J^bula  ;  the  intemal  nudleotiu'  ta  repc^ 
sented  pniceoding  from  the  iimer  side  of  the  mo^esiim 
tibial  arteiy;  ^t  taraal  branch  of  the  dnr^iil  attefj. 
In  this  instance  largur  than  uitnal  and  ncinfoiciag 
the  next  artery ;  7,  metatarsal  branch,  giring  off  Ih* 
second  dorsal  interoaseons  arterj  ;  in  the  first  inlar> 
TMscous  epace  the  doti«al  artery  of  the  foot  is  ceeti  < 
iiig  into  the  sole  after  baring  given  off  the  first  t 
intc;rtKueoua  artery  ;  between  H,  and  S,  tha  coilal4nl 
dorsal  digital  arterien. 


lUhttion  h  veim  and  nerres, — The  ante- 
rior tibia!  artery  is  accompanied  by  two  i*fmA 
comites.  The  nnkrior  tibial  nerre,  coming 
from  the  outer  side  of  the  neck  c»f  the  Sbala, 
approaches  the  artery  a  short  disUinco  lielow 
the  place  where  the  ve«ucl  apix^ars  in  front 
of  the  interosseous  membrane.  Lower  dow 
the  nerve  fur  tlio  most  fiart  lies  in  front  i 
the  artery,  and  at  the  ankle  it  is  generally 
tlie  outer  side  of  the  vessel- 

Braxches. — Before  perforating  the 
osseous  membrane  the  anterior  tibial 
gives  oft*  the  posterior  tibial  recurrent 
the  superior  fibular  branches.     On  thtj : 
of  the  leg  it  gives  otf  the  anterior 
recurrent,  numerous  muscular  braneli€  ^^ 
the  eitenirt!  aud  jureruul  malleolar  mttmnST 

1.  The     posterior    tibial 
artery    is    a   small    branch   which 
iK^ueath  the  popbtt:?tis  muscle  to  the 
the  knee-joint,     lb  gives  oifsets  to  the 
tens  and  the  upper  tibio-fibular  articti 
and  anastonioe<.^9  with   the   lower 
arteries  from  the  popliteal.     This  br 
sometimes  wanting. 

2.  The       miperior      fibular      br 
(C,  Krause),  also  of  sniall  size,  ariaea  „ 
fraiuently  from  the  anterior  tibial  artery, 

it  is  BOinetimes  derived  from  the  p<->sterior  libial,  or  from  the  lowisr  i 
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of  the  popliteal  artery.  It  runs  oatwards  across  the  neck  of  the  fibula, 
perforating  the  attachment  of  the  solens,  and  is  distributed  to  chat 
muscle,  to  the  peroneus  longus,  and  to  the  integument. 

3.  The  anterior  tibial  recurrent  artery  (▼)»  larger  than  the 
posterior,  arises  from  the  trunk  immediately  after  its  passage  through 
the  aperture  in  the  interosseous  membrane.  Ascending  through  tibe 
upper  end  of  the  tibialis  anticus  muscle,  to  which  it  furnishes  offsets, 
this  branch  ramifies  over  the  outer  tuberosity  of  the  tibia,  and  anasto- 
moses  with  the  lower  articular  arteries  of  the  popliteal 

4.  The  muscular  branches  supply  the  muscles  of  the  front  of  the 
leg,  and  send  also  three  or  four  smaU  twigs  backwards  through  the  inter- 
osseous membrane  into  the  tibialis  posticus  (Hyrtl),  as  well  as  other  off- 
sets forwards  between  the  muscles  to  the  skin. 

5.  The  external  inalleolar  artery  (t-^),  arises  near  the  ankle- 
joint,  and  is  directed  outwards  beneath  the  extensor  longus  digitorum 
and  peroneus  tertius  muscles,  to  ramify  over  the  outer  malleolus,  forming 
anastomoses  with  the  anterior  peroneal  and  tarsal  arteries.  It  furnishes 
twigs  to  the  neighbouring  articulations. 

6.  The  internal  TOalleolar  artery,  smaller  than  the  foregoing, 
passes  inwards  beneath  the  tendon  of  the  tibialis  anticus,  and  ramifies 
over  the  internal  malleolus,  anastomosing  with  the  corresponding 
branches  from  the  posterior  tibial  artery. 


D0B8AL  ABTSRY  OF  THE  FOOT  (IV- V). 

The  dorsal  artery  of  the  foot,  the  continuation  of  the  anterior  tibial, 
extends  from  the  bend  of  the  anJcle  to  the  posterior  end  of  the  first  inter- 
metatarsal  space.  At  this  spot  it  turns  downwards  and  passes  between 
the  heads  of  the  first  dorsal  interosseous  muscle  into  the  sole,  where  it 
completes  the  plantar  arch  and  supplies  the  inner  side  of  the  second  and 
both  sides  of  the  great  toes. 

On  the  dorsum  of  the  foot  the  artery  lies  in  the  interval  between  the 
tendons  of  the  extensor  proprius  hallucis  and  extensor  lon^s  digitorum 
muscles,  resting  upon  the  tarsal  bones,  to  which  it  is  bound  by  an 
aponeurotic  layer.  It  is  covered  by  the  integument  and  the  dorsal 
fascia  of  the  foot,  at  its  upper  end  also  by  the  lower  band  of  the  anterior 
annular  ligament,  and  near  its  termination  by  the  innermost  slip  of  the 
extensor  brevis  digitorum  muscle. 

Two  vfime  comites  accompany  this  artery,  and  the  internal  branch  of 
the  anterior  tibial  nerve  lies  usually  on  its  outer  side. 

Branches. — On  the  dorsum  of  the  foot,  the  artery  gives  off  two  or 
three  small  internal  branches,  which  ramifj^  on  the  inner  side  of  the 
tarsus,  and  anastomose  with  branches  of  the  mternal  plantar  artery  ;  two 
external  branchos,  which  are  of  larger  size,  and  are  named  tarsal  and 
metatarsal  arteries  ;  and  the  first  dorsal  interosseous  artery,  which 
arises  as  the  trunk  bends  downwards  in  the  first  space.  As  soon  as  it 
appears  in  the  sole,  the  arterv  divides  into  two  temunal  offsets,  an  outer 
communicating  branch  which  completes  the  plantar  arch,  and  an  inner 
digital  artery  to  the  great  and  second  toes, 

1.  The  tarsal  aartery  (▼)  arises  opposite  the  head  of  the  astragalus, 
and  inclines  outwards  beneath  the  extensor  bre^is  digitorum  muscle  to 
the  cuboid  bone,  where  it  divides  into  branches  which  anastomose  with 
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the  external  malleolar,  the  peroneal,  external  plantar,  and  metatarsal 
arterice.  It  furnishes  ofiPsets  to  the  extensor  brevis  digitorum,  and  to 
the  tarsal  artkmlations. 

2.  The  metataraal  artery,  ariain<[^  near  the  biifio8  of  the  metatarfial 
bones,  is  also  directed  outwards  beneath  the  short  extensor  innscle,  and 
terminates  in  brancliea  which  anaetoioose  with  offsets  of  the  tarsal  and 
external  plantar  artiTies.  It  siippIicR  small  brandies  to  the  exteiii 
brevifl  digittirnm  muscle  and  the  articniationfl  of  the  foot,  and  from 
fore  part  of  the  ai'ch  formed  by  the  vessel  three  dorsal  interofifieousartcri^ 
are  given  off. 

The  dorml  mkrossemis  arkrks  (vi)  pjisa  fur\i'ard8  over  the  outer 
intermetatars^al  spaces,  resting  npon  the  dorsal  interosseous  musc[ 
which  thoy  furnish  small  oilsots*     Opposite   the    mptatarso-phalan 
articulations,  each  artery  divides  into  two  dwsal  digifal  brancbcB,  whi^ 
nm  along  the  confcii^ous  borders  of   the  correspondinjj  toes.     Tf 
arteries  communicate  with  the  plantar  arcli  at  the  back  part  of 
interosseoofl  spaces  by  meaiiB  of  the  posterior  fierforating  branches,  and, 
less  constantly,  with  the  plantar  digital  arteries  at  the  fore  part  of  tfae 
spaces   by  the   anterior   perforating   bmnehcB.    From  the   oatcrmofit 
interosseous  artery,  or  from  the  metatarsal  artery  iteelf,  a  small  branch 
given  oirto  tlie  outer  hnrdcr  of  the  little  toe, 

3.  Tbc   first    dorsal    mteroBseotis    artery   (t),  font  inning 
tlircction  of  the  domil  artery  of  tlic  foot,  runs  forwards  over  tb©  d< 
interosseous  muscle  of  the  first  spice,  com uiunieutes  with  thccorroe 
ing  plantar  digital  artery  by  an  anterior  p-rforatiiig  branch,  and  divid 
dorml  digiUd  I  tranches  for  both  siiles  of  the  great  toe,  and  the  inner 
of  the  second  toe.     The  branch  to  the  inner  sido  of  the  great 
however,  frequently  small  or  wanting* 

4.  The  plantar  digital  liranch  pa£ses  forwards  in  the  first  inter>^ 
osseous  fipace»  a'nde  inwards  across  t!ie  firet  metatamil  b<ji»e  thts  artci 
for  the  inner  side  of  the  great  toe,  and  terminates  by  dividing  in 
collateral  digital  braucfies  for  the  adj:icent  sides  of  the  firat  and  secui 
toes. 


Yarietiea  of  tlie  anterior  tibiftl  artery. —  Origin.— \n  in^ooos  of  eatijr  4I*> 
Tision  pf  Uie  popliteal  artexy,  the  place  of  ori^n  of  the  anterior  tibial  is  neoowuilj 
bigbe?  than  u^iual^and  in  liieBe  case^  the  commenecment  of  the  vessel  mayeltlMsr 
dcmieticl  by  the  side  of  the  poaterior  tibial  nrtcry  behind  the  ]K>pUtetis,  or  it  mm;  pMS 
in  front  of  that  miit«c!le,  restinif  agaiiiBt  the  outer  tuberosity  of  the  tibia,  to  rench 
the  upper  end  of  the  iutezosBeouA  space.  The  peroneal  artery  is  oocaaotiaUjr 
found  conjoined  with  the  anterior  tibial^  that  Te^el  having  either  a  nonnal  or  a 
high  ori^n. 

QntTse. — The  anterior  tibial  artery  has  been  oheenred  inclining  oatwaida 
towanlB  the  fibula  in  the  lower  part  of  the  Ic^,  and  then  returning  to  lUi  ordinaf^r 
pOBition  on  the  dorsum  of  the  foot.  It  has  alw  been  seen  coming  to  the  Korface 
in  the  middle  of  the  leg,  and  continued  downwards  from  that  point*  covered  onljf^ 
by  the  fancia  and  the  integument,  (Pelletan,  '*  Cliniqoe  Chimrgtcale/"  p.  101 
VelpeaUf  '^M^ecine  Op^ratoire/*  t  i.  p.  137).  Vclpeau  alao  utates  that  in 
oaie  the  arteiy  gained  the  front  of  the  leg  by  poe^g  with  the  mi 
nerve  round  the  outer  side  of  the  fibula* 

5i£f.^Thia  venel  ifl  more  frequently  diminished  than  increased  in 

It  may  be  defecUve  in  various  degreee.    Thus,  the  dorsal  artery  of  tiM  fodk 
may  fail  to  enter  the  Fole,  and  the  digital  branches  to  tbc  great  and 
are  then  derived  from  the  external  or  the  internal  plantar  division 
posterior  tibial.    In  a  farther  degree  of  diminution^  the  anterior  tibial 
tlie  ankle,  or  in  the  lower  part  of  the  leg  ;  ite  place  being  tJum  taJcmi 


of  ^Btm 


uai  Igyl^j 


8UEGICAL   ANATOMY    OP   THE   ARTERIES    OP   THE   LEG.     487 

anterior  peroneal  artezy,  which  forms  the  dorsal  artery  of  the  foot,  the  two 
vessels  (anterior  tibial  and  anterior  peroneal)  being  either  connected  together  or 
separate. 

A  few  cases  are  recorded  in  which  the  anterior  tibial  artery  was  altogether 
wanting,  its  place  in  the  leg  being  supplied  by  perforating  branches  from  the 
posterior  tibial  artery,  and  on  the  dorsom  of  the  foot  by  the  anterior  peroneal 
artery. 

This  artery  is  occasionally  larger  than  usual,  in  that  case  compensating  for  a 
defective  condition  of  the  external  plantar  artery. 

The  dorsal  artery  of  the  foot  is  not  unfrequently  found  curving  outwards  below 
the  ankle-joint,  and  returning  to  its  usual  position  at  the  back  of  the  first  inter- 
osseous space.  It  has  also  been  seen  passing  through  the  second  space  into 
the  sole. 

The  metatarsal  artery  varies  greatly  in  its  arrangement.  It  is  sometimes  given 
off  higher  than  usual,  and  it  occasionally  arises  in  common  with  the  tarsal  artery. 
It  may  be  smaller  than  usual  or  absent,  the  deficiency  being  supplied  by  the 
tarsal  artery,  which  furnishes  one  or  more  of  the  outer  dorsal  interoneous  arteries 
(fig.  286).    Occasionally  there  are  two  metatarsal  arteries. 

The  dorsal  interosseous  arteries  are  sometimes  derived  mainly  or  solely  from 
the  plantar  arch,  by  means  of  the  posterior  perforating  branches. 


BUBQIOAZi  ANATOMY  OF   TKB  ABTBBIXS  OF   THB  ItBG. 

The  posterior  tibial  artery  may  be  tied  at  any  spot  in  the  lower  two-thirds  of 
the  leg.  To  reach  the  arteiy  in  the  middle  third,  an  incision  from  three  to  four 
inchcH  in  length  is  made  through  the  skin  and  fascia,  parallel  to,  and  about  half 
an  inch  behind,  the  internal  border  of  the  tibia.  The  inner  head  of  the  gastro- 
cnemius being  drawn  backwards,  and  the  internal  saphenous  vein  (if  exposed) 
forwards,  the  fleshy  fibres  of  the  soleus  arc  cut  through  until  the  deep  aponeurosis 
of  the  latter  muscle  is  reached.  This  is  then  divided  for  the  whole  length  of  the 
wound,  and  the  deep  layer  of  fascia,  which  is  here  thin,  is  exposed.  On  laying 
this  open  the  artery  is  at  once  seen,  being  placed  between  the  companion  veins, 
and  having  the  nerve  to  its  outer  side. 

In  the  lower  third  of  the  leg,  the  artery  is  readily  tied  by  means  of  an  incision 
two  inches  long,  placed  midway  between  the  inner  border  of  the  tibia  and  the 
edge  of  the  tendo  Achillis,  and  carried  through  the  integument  and  the  two 
layers  of  fascia. 

Tho  peroneal  artery  might,  if  necessary,  be  secured  in  the  middle  third  of  the 
leg.  An  incision,  from  three  to  four  inches  long,  is  made  through  the  skin  and 
fascia  immediately  behind  the  outer  border  of  the  fibula,  and  the  soleus 
drawn  backwards.  The  fibres  of  the  flexor  longus  halluds  are  then  to  be 
divided  close  to  the  flbula,  until  the  membranous  wall  of  the  canal  containing 
the  vessel  is  exposed,  and  on  laying  this  open  the  artery  will  be  found  resting 
against  the  bone. 

In  order  to  apply  a  ligature  to  the  anterior  tibial  artery^  an  incision  is  made 
along  tho  front  of  the  leg  in  the  line  of  the  vessel  (see  p.  483)  for  a  distance  of 
about  three  inches.  In  the  upper  part  a  longer  incision  is  necessary  than  in  the 
lower,  in  consequence  of  the  greater  depth  of  the  artery,  and  a  short  transverse  cut 
on  each  side  through  the  dense  fascia  will  facilitate  the  subsequent  steps  of  the 
operation.  The  areolar  interval  between  the  tibialis  anticus  and  the  extensor 
longus  digitorum  is  then  opened  up,  and  the  muscles  drawn  well  to  the  sides  ;  in 
the  lower  part  of  the  leg  the  extensor  proprius  haUuois  must  also  be  drawn  out- 
wards. The  artery  is  then  found  lying  npon  the  interosseous  membrane,  or  upon 
the  bone,  according  to  the  level  at  which  it  is  exposed.  The  nerve  is  either 
superficial  to,  or  on  the  outer  side  of  the  vessels.  In  the  lower  third  of  the  leg, 
the  outer  border  of  the  tendon  of  the  tibialis  anticus  muscle  is  the  best  guide  to 
tho  arterj'. 

The  dorsal  artery  of  the  foot  is  tied  by  means  of  an  indsion  an  inch  and  a  half 
in  length,  placed  midway  between  the  tendons  of  the  extensor  proprius  hallncis 
and  extensor  longus  digitorum  musdea.    On  diyiding  the  fascia,  the  artery  ifl 
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fuunel  pai*eing  beneath  the  mnormoi*t  Blip  of  the  extcn«or  htQvh  digitomiit,  I 
hxivjiig'  tho  coju(i(;ULioii  nervo  generally  to  its  outer  side.    The  aponeurafeio 
bindings''  the  ve«!4:(jlB  agalDst  the  boDe  must  vJao  be  cut  throuj^h  to  brings  ' 
fully  into  view. 

SYSTEMIC    YETNS. 

Tlie  Bjstemic  vdihb  commence  by  small  braoclxcs  wbich  nic<.*ive  t 
blood  from  tlie  eapill*irit!S  throiigbijnt  the  body,  nud  unite  to  fori 
lander  vcHst^s,  wliich  end  at  Li.st  liy  poiiniv^^  tfivir  coutt'utii  into  t' 
ri^lit  auricle  of  tlie  heart  through  two  hirge  venous  truoke^  the  Bn_ 
rior  and  inft*rior  veuiu  cav{t\  The  blood  from  the  walls  of  the  heart  i 
Bcif  is  returuiid  hy  the  cardiac  veins  also  to  the  right  auricle. 

Tlie  veins,  however,  whit*h  bring  buck  the  bhxjd  froni  the  stoniac' 
inteBtines,  spleen,  and  pancreas,  have  an  exceptional  destinatioiu  n* 
couvejing  the  blood  directly  to  the  heart,  but  joining  to  form  a  8ing 
ti'iuik — the  porUl  vein,  wbich  again  beeomea  nimified  in  the  sul»stan 
of  the  liver,  and  carries  its  blood  to  the  eapillariei*  of  that  organ.  Then* 
tbe  blood  jiasfiea  into  the  ultimate  twigs  of  the  Jiepatic  veins,  and  i&  cui 
Tejed  bj  these  veins  into  the  inferior  vena  cava.  The  veins  thus  passing 
to  the  liver  constitute  tbe  portal  stjsimL 

The  anastomoses  of  veins  arc  much  larger  and  more  numerous  thaa 
those  of  arteries.     The  veins  of  the  body  generally  consist  of  a  8ub-j 
cutaiieouB  and  a  ilcep  set,  which  have  very  freffnent  commmiications  witF 
each  other.     In  some  parts  i^f  tbe  body,  chiefly  in  the  Hmba  and  at 
fior&ce,  the  veins  are  proWded  with  valves,  while  in  others  no  val' 
exist  (see  Vol  II.  p.  VJ:i), 

The  systemic  veins  are  naturally  divisible  into  two  groups:  firstly^ 
those  from  which  the  blood  is  airried  to  the  he  ait  by  the  superior  ve 
cava,  viz.,  the  veins  of  the  head  and  neck  and  upfMir  limbs,  together  wi 
those  of  tho  spine  and  a  part  of  the  walls  of  Hie  thomx  ajid  abdoiiie 
with  w!a*ch  may  be  aasoeiat<;d  also  the  veins  of  the  heart ;  and  secondl 
those  from  which  the  blood  is  cairied  to  the  heart  by  the  inferior  vc: 
cava,  viz.,  the  veins  of  the  lower  limbs,  the  lower  part  of  the  trunk, 
the  abdominal  \iacera.      (For  a  general  representation  of  the  vcnoi 
system,  see  ^g.  225,  p,  318.) 


TTBIHS    OF    THE    mEAHT. 

The  greater  number  of  the  cardiac  veins  are  collected  into  a 
common  trimk  which  iwiirs  its  blof>d  into  t]io  posterior  part  of 
right  auricle^  in  tbe  angle  Ix^tween  the  (>rifice  of  tbe  inferior  \ena  cavi 
and  tlie  right  auriculo-ventrieular  orifice.  Tbe  terraiual  part  of  this  I 
is  somewhat  dilated,  and  is  named  the  coronaiy  sinus.    The  veins  k 
into  the  sinus  are  named  the  lell  or  great,  the  posterior^  tbu  ui 
and  tlie  right  or  small  cardiac  veins.     In  addition  to  tbe*!<%  thei 
also  the  anterior  and  the  smallest  cardiac  veins,  which  open  scj 
into  the  right  auricle.    Tbe  veins  of  the  heart  are  without  valves,  exc 
ing  at  their  terminatioTis-. 

The  great  cardiac  or  coronary  Tain  commences  near  the  apex  of  Ihi 
heart,  and  ascends,  increasing  gradyally  ia  size,  along  tbe  anterior  iiil4:r- 
T^ntricular  groo\'e,  in  cumpimy  Avith  tlie  anterior  branch  of  the  left 
coronary  artery.     It  then  turns  baekwaixis,  by  the  side  of  the 
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tiranch  cif  tlie  fiame  arteiy,  in  the  frKKyve  liotweeii  Ihe  left  auricle  aiid 

vt'iitrk'lr,  uiul.  huviii*,'  ^'aiiicLl  tlie  ]>ORtcnorBarract'uf  the  heart,  Uiniiiiiatc« 
in  tlie  leJl  cm  I  of  tlir  curomiry  sinus.  In  tlie  fii-st  fnyt  i>f  its  coui-s*?  it 
rLtvivi's  bniiu'liL's  lii»iii  ilio  iatLTventrituhirst^ptuuj  and  from  die  anttrior 
wall  oritotli  vunlndes  ;  litul  as  it  passes  bark wanls  it  is  joine^l  by  ile- 
BtTudiii^f  branches  truin  the  lelt  auricle,  and  by  aBcendinf^  branches  from 
Uie  ventricle*  one'  ot  which,  lying  along  tliti  leit  margin  of  the  heait,  ifi 

Pig,    287. — TUK     UBART,      FROM     UEKlKtl,     TO  Pig.  287, 

SEUW  THE  CAHDUC    VitlWS,       (A.  T. )       i 

n,  plaood  oa  tho  right  auricle,  iiointe  to  tho 
KuMtactkiAa  TflJye  seen  wiiluu  ihc  opciiiii;^  of 
Ititi  iikfeiior  vcim  cava  ;  hj  left  uuricle  ;  f,  ri{^lii 
▼tntrifk* ;  d^  left  vcutriclc  ;  f^  suptsrior  vcti:i 
cava  ;  /,  an-h  uf  the  aortii ;  1,  corouary  sitiuh  ; 
%  great  coronary  vein,  turning  rontiJ  tlio  hy;»rt 
iiQ  lh<i  nuriculo-vtrntrit  uIm  jgroc>ve ;  3,  )ick!fit6r}r)r 
enriliac  veins ;  4*  lujildlo  cardiac  vein  ;  tho 
ftniiill  Lurouary  vein  ih  ^Gen  joinmg  the  ri>;ltt 
Ginl  of  tho  coroiKLry  sinus ;  fi,  one  of  the 
anieHur  crtnliiu:  vuins  pawing  directly  into  thu 
nghi  fturicltt  ;  6,  ihu  oblirine  vein,  proceeding 
ilovilimnia  over  tho  left  niiricle  to  join  Hits 
earonory  ainu^ 

of  coBsidcmblc  rIzq,  A  valve,  ji^enc- 
rally  of  two  m'f^mc^nts,  i«  pUiced  over 
tlie  opening  of  the  vein  in  the  coro- 
nary si  tin  8. 

The  posterior  cairdiac  veins  mv. 
tijree  or  four  in  nniiiLer,  luid  ascend 

on  the  pa*iterit>r  Hiirface  of  the  left  ventricle  to  open  into  the  coronary 
sinmj  ulon!^  its  lower  ]x>i'der,  S>inetime8  one  of  these  veins  i«  much 
lar^'er  than  [he  *ithi  !>, 

1'hc  middle  cardiac  vein*  i(f  con^idemhle  e\7jc,  commences  at  the  apex 
of  the  heart,  where  it  cornmnnieatcs  with  the  radicles  of  the  f^rcat 
cortnuiry  vein,  and  jtfuiscs  iipwjirdn  in  the  |X)6terior  int^Tventriculargrwve 
to  join  tho  rif^dit  extremity  of  the  cfjrfjuary  sinus.  It  receives  brunches 
from  the  interventrjcnlar  «eptunu  and  from  the  |x»sterir>r  wjdi  of  Ixjth 
ventricles,  but  more  particularly  the  riglit. 

The  right  or  smku coronary  vein  colhxt,s  M<mk1  from  (he  hiinJer 
partH  of  the  rii^'ht  anrifMiIiir  and  vcntrienlur  w,il!}<,  and  itft«Hcs  transversely 
in  ihe  ^'roove  lietwetn  the  rigirt  anrfcle  and  ventricle  to  o^K'n  into  the 
rij^ht  end  <»f  tfie  coronar}'  fiinufi.  This  Kinall  vein  is  (.►ftcn  n'i>n.m^ntcd  by 
two  »*r  ihnr  s([vArAiv  biiitichcs, and  It  is  occasionally  ahncnL 

Thi'  ooronury  sinus  in  about  an  inch  in  Icnij^th*  and  is  placed  at  the 
biK'k  of  the  hcait,  in  the  groc»ve  bciw^ecn  the  lell  auricle  and  ventrielo, 
where  it  ih  co\'ered  hj  the  muAcnlar  film^s  of  the  uuriele.  At  its  termina- 
tion it  o|K*n8  into  the  rijjht  auricle,  irnuicdiatcly  in  front  of  the  inferior  venu 
vmik^  ami  its  orifice  is  c<tvei*ed  hy  the  Thehesiaii  valve.  The  Binuh  is  joined 
by  the  princi]>al  veins  of  tlie  heart  in  the  maimer  descrilxd  aliove,  and  alfio 
at  it«  left  extremity  liy  a  small  stniij^ht  vein  {ohlitfue  tmn  of  .Minrsluill)  which 
runs  downwards  and  inwards  over  the  back  of  t  he  lell  auricle.  All  the  veiiia 
joinint^  the  simis,  exa*ptthe  gmall  ohlicpie  vein  which  is  often  imjKTfonite, 
are  provided  with  more  or  lese  complete  vah f«  ut  their  terminations. 
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The  anterior  cardiac  veins  ore  two  r>r  tliree  small  vessole  ninniDg 
upwards  on  the  Iroofc  of  the  right  ventricle,  and  one  of  larppr  »»c 
ascsending  along  the  ri,u:ht  border  of  the  heart,  all  of  which  open  into  the 
auricle  immediately  above  the  aiiriculo-Ycntricular  groove.  These  vem§ 
have  no  valveff. 

The  smallest  cardiac  veins  (vense  cordie  minimse),  ver}'  varialile  in 
number,  are  contained  in  the  substance  of  the  heart,  and  open  into  tlie , 
ri^ht  auricle,  especjally  upon  and  in  the  neigh  hour  ho*:Hi  of  the 
auricular  septum,  giving  rise  to  some  of  the  foramina  Thebesii. 
minute  veins  open  into  the  left  auricle,  and  according  to  L.  Lausrer  i 
into  both  ventricular  cavities. 

Tlie  coronary  nmun,  tog-ether  with  the  Email  oblique  rein,  oonBidered  witli 
rcftacnco  to  their  earlj  fcetal  condition  and  certain  ahnormal  conditions  to 
which  thej  fkre  eubjcct  along  with  other  neighbouring  YeinH^  may  be  looked  upon 
mtber  na  the  persistent  terminal  parts  of  a  ijrpicaUy  distinot  left  superior  vena 
cavft  (duGt  of  Cuvler)^  than,  wi  simply  the  nmin  isiem  of  the  cftrdlifcc  Tema.  Tbe 
ezplxuiation  of  this  will  be  found  m  the  description  of  the  development  of 
Yeina 

SCrpEHIOR    VENA    CAVA. 

The  supeiior  or  descending  vena  cava  conveys  to  tlie  heart  tho 
which  is  rettmi^  from  the  head  and  neck,  the  upper  limbs,  and  the 
of  the  thorax.  It  iB  formed  hj  the  union  of  the  right  and  left  inno 
veiuB^  behind  the  Junction  of  the  fii"st  costal  cartilage  of  the  right  mde 
with  the  sternum,  and  deecends  nearly  vertically  to  the  base  of  the  heart, 
where  it  opens  into  the  right  auricle,  opposite  the  upper  border  of  the 
third  coataJ  cartilage.  It  is  about  three  inchca  long,  and  in  ita  coone 
it  dcscribcB  a  slijirht  curve,  tlie  convexity  of  which  ia  directed  to  the  ri; 
side.     It  has  no  valve.*?. 

At  its  commencement,  the  superior  vena  cava  is  placed  on  the  right 
of  the  innominate  artery,  and  is  covered  in  front  and  externally  by 
pleupfL  Tlic  riglit  phrenic  nerve  alio  lies  along  its  outer  side.  At) 
an  inch  and  a  half  above  its  termination^  it  jx?rf'orates  tho  Bbrona  Imjrer 
of  the  pericardium,  tho  serous  membrane  btung  reOected  over  it  and 
surrounding  it  except  along  its  posterior  surface.  The  lower  port  of  the 
vein  lies  in  front  of  the  right  division  of  the  pulmonary  artery  and  Iht 
up|)cr  right  pulmunary  vein,  and  the  ascending  part  of  the  arch  ot  the 
aorta  is  to  its  inner  side. 

The  superior  vena  cava  receives  small  pericardial  and  mediagtiual  TeiDfit 
and  immediately  above  the  place  where  it  perforates  the  {tericardiiim  il 
is  joined  by  the  large  azygos  vein. 
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IFFOHUFATIS   ¥EDIB. 

The  innominate  or  brachio -cephalic  veins,  commencing  on  each  side 
the  miion  of  the  snlx'lavian  and  internal  jugular  veins  behind  the  inner 
end  of  the  clavicle,  tmnsmit  the  blood  returning  from  the  head  and  nedk^ 
the  upper  limbs,  antl  a  jjart  of  die  thoracic  wait  They  end  below  by 
nniting  to  form  the  eiijxTior  vena  cava,  beneath  the  junction  of  the  fint 
costal  cartilage  of  tho  right  side  with  tho  sternum.  The  right  vem  ii 
about  an  inch  in  length,  and  descends  nearly  verticall?  by  the  side  of  the 
commencement  of  the  subclavian  and  the  upper  end  of  the  imiomiBalft 
artery  ;  externally  it  is  covered  by  t!)e  right  pleura  and  hing»  the  pHmi^ft 
nerve  being  interposed.    The  vein  uf  the  left  side,  nearly  three  tameiMI 
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long  u  the  right,  takes  a  courec  from  left  tu  right,  iit  the  sanie  tiine  iii- 


Fi^  288.— ?5iEitcii   OF    TTTS    pRiirripAi.  vMorg 

THUirKS,    TtJrtBTUKIt    WITH    THE   THunACIC   1»UCT. 

a,  hAtdhi  pKtoeas  of  tbc  oct^ipital  bont*,  throii,;1i 
whkk  and  tbo  lemporul  l}oncs  a  tranflvcrac  gcctiott 
ImB  been  made  so  as  to  liiy  o[kmi  the  ju^olar  foiu* 
neil  on  both  B\dc» ;  b^  fifth  eonic^t  vett4ibm  ;  v, 
ftffit  fib  ;  d^  Iho  eixih  ;  f,  the  twelfth  ;  /,  fifth 
lumbar  vortobm  ;  1,  superior  vena  cava  divideii  at 
the  iilno©  of  its  entrance  into  the  right  auricle  ;  *i, 
ri^ht,  2\  Jt^ft  mibckrian  Tcin  ;  3,  right  Intenml 
jugulur  vein  ;  3',  *6\  lower  pnxts  of  the  laicnit 
«inu*es  «f  iho  <lum  mater  ;  that  of  the  right  nitlu 
shitwif  at  iU  junction  with  the  jugriilrw  vein  tho 
bulb  which  lica  in  the  ju^ilar  fossnof  tbo  temporal 
bono  ;  1^  light,  and  4  » left  cxteruo!  jugular  vein  ; 
5,  right,  nnil  U\  left  vertebral  vein,  being  joined 
by  5",  tiie  antenur  vertebral  vein,  t>cforo  entering 
(in  this  caae)the  siilKlavian  vein  \  6,  placed  on  the 
left  au be  1  Avian  vein  below  the  opening  of  the  last, 
and  of  the  thonicic  duct ;  IkjIow  6,  the  inferior 
thyroid  veius  ;  7,  1\  internal  mummary  veins  ; 
^,  tlio  left  Ruperior  intei'coatal  vein,  joining  the  left 
innominate,  aiul  anA^tomoittng  below  with  the  kft 
upper  luygo!^  vein ;  the  right  anperior  intcrcoMt^l 
vein  i«  Mien  joining  the  larga  azygoa  vein  ;  9,  U,  V>, 
Uirgv  Hzygua  vein  ;  9',  left  lower  asygOK  vein  ;  10, 
thoracic  duet :  11,  inferior  vmiA  euvit,  at  the  plucc 
of  junction  of  the  renal  veiiui ;  \%  oommunication 
of  the  left  lower  oxygoA  vein  with  the  left  rcuid  vein  ; 
13,  13',  right  anil  loft  aticending  lunibitr  voini, 
CMnttnucd  upWHtdn  into  the  cvrre«kpondj:ng  azyguit 
vcinn  ;  14,  14',  extcmnl  iJuic  vcinw,  which  aro 
joiftod  lugher  up  by  the  internal  iUAca,  to  form 
%h»  eommou  iliiwj  veina;  15,  placod  on  tbo  pro* 
awnlgiyof  the  Microm,  i^ointH  on  cither  Aide  to  the 
proUm^iion  of  iho  lower  bnuicbes  of  the  lumbar 
vmai  into  the  jKrlvia,  and  their  union  with  aacnj 
ftDd  other  branehet  of  the  inicnuU  iliac  veins. 


Pig.  238. 


"rn 


cliiiin*,'  scimewhfit  downwards  :  it  crossea 
behiijtl  tl»c  Vi\\\\i'X  part  of  the  maimbriam^ 
Iji'iii^  »u;pnratt'd  from  the  Ikjiic  hy  the 
luwer  oikIb  of  the  sterno-hyoid  and 
gterno-thyroid  ratiRcleR,  mid  Ity  tlje 
t1iyinii8  j^dand  or  its  reiimius  ;  holow  it 
is  thu  tniiiBMrsc  jmrt  of  the  arch  of  the 
(lortti,  and  kdiiud  it  arc  the  thrtx*  larpe 
l>raiiLhe«  **f  the  arch,  as  well  us  tbc 
letl  |ihrenic  and  pnenmo-gaiitric  nerves. 
The  innominate  \  eins  have  no  valvea. 

liATKiiAL  TRiBUTAUtKH.— Both  inno- 
minate veins  itre  joined  hy  the  vert^'hral, 
inftTior  thyroid  antl  itilernal  mammary 
Veins  ;  tliut  of  tfie  k^ft  fiide  also  f>y  the 
superior  intenx>sbth  and  Moine  srnull  thy- 
mic, incdiaiitnial  and  |N'rie4irdia[  veins.     Ttieit;  is  ali0|  upcaing  into  the 


4n 


INNOMINATE   VEINS. 


ant^'le  of  union  of  the  internal  ju;!^nlar  and  subclavian  veins,  on  the  le( 
side  the  IhoriK-ic  duct,  oo  the  right  side  the  right  IjiBphatic  duct. 

The  Tertebral  vein   is  fi>rrae«i   by  the  union  of  branches  which 
proceed  from  the  poriLTaniam  aad  the  deep  must-les  lying  behind  the 
foramen  magnum  of  the  occipital  bone,  and  which  anastomose  with  the, 
thu  occipital,  with  the  commencement  of  the  deep  C4?rvical,  and  wit' 
bbe  posterior  spinal  veins.     It  passes  downwards  with  the  artery 
the   same   name  through   the   canal   formed   by  the   foramina  in  the 
trans  verse   processes  of   the   upper  six  cervical  veilebraj»  and    tbei 
iucliDiug  forwards,   descends  across  the  subclavian  artery,  and  nnde 
cover  of   the  internal   jugular  vein,  to   oix^n  into  the  commeneeraeal 
of  the  imiominnte  vein  posteriorly,  where  its  orifice  is  guarded   bj 
single  or   double  valve  (titrathers).     The  vertebral  vein  receives   im 
its  course  downwards  several  bnuiches  from  the  neighbouring  mt 
and  branches  from    the    spinal  canal    issuing  by  the  inter 
foramina ;  it  commimicatee  freelv  with  the  dorsal  spinal  veins 
neck,  and  with  a  venous  plexus  which  smronnds  the  transverse  pr 
and  extends  over  the  anterior  surface  of  the  cervical  vertebrsB  ;  and  ne 
it-8  termination  it  is  joined  by  the  anterior  vertebral  and  deep  cei-vic 
veins,  as  well  aa  by  a  small  vein  from  the  fii-st  intercostal  sjiaoa,  whic 
accompanies   the    superior   intercostal  artery.    The  last  branch    maj 
however,  open  independently  into  the  innominate  vein  (B.  G.  Mariaoi] 
JonnL  Aoat,,  xiii.,  ^16). 

The  antermr  vertebral  vein  issues  from  the  plexus  over  the  ccrvic 
vertebraB,  and  pa^ssea  downwards  in  company  with  the  ascending-  cervical 
artery,  receiving  branches  fbom  the  prevertebral  and  ecaleni  mnaclea^  to 
join  the  lower  end  of  the  vertebml  viin. 

The  df/'/f  C£n*kal  vein  (posterior  vertebral),  a  vessel  of  large  siie^ 
commences  in  the  suboccipital  region,  and  descends  between  the 
plexiiB  and  semiBj>inidi8  muscdes  to  the  lower  part  of  the  neck, 
it  turns  forwards  below  the  transverse  process  of  the  seventh 
Vf  rtebra,  to  unite  with  the  vertebral  vein  juBt  before  that  enters 
innominate  trunk.     It  ia  Joined  by  the  otxipital  veins  and  by  br 
from  the  deep  parts  at  the  back  of  the  neck,  and  it  has  niuneronB  > 
munications  with  the  dorsal  spinal  veins, 

Taridtlea.^ — ^Tho  Tertcbral  veiu  not  onlrequently  parses  through  the 
in  the  tmnsvfrso  procM^s  of  tho  seventh  cervical  vertebra,  or  sends  a  coi 
offiset  through  that  foramen  to  join  the  deep  cervicnl  vein. 

The  inferior  thyroid  vems  are  of  large  size,  and  ait;   fonnc^J 
branches  which  emerge  iV^^rn  tljc  latend  loljc  of  the  thyroid  body,  w 
.tlicy  anastotnose  with  the  superior  and  middle  thyroid  veins, 
[form  a  plexus  on  the  fn^nl  of  the  trachea  below  the  isthmus  of 
[thyroid  l>ody,  and  then  descend  along  that  tube,  under  cover  of  tbe 
I »tcrno- thyroid  muscles,  receiving  on  their  way  downwards  o^sophag^ml, 
I  inferior  laryngeal  and  tracheal  braneljes.    The  vein  of  the  left  side  joins 
the  left  innominate  trunk  ;  that  of  the  right  side  either  terminates  in 
common  with  the  foregoing,  or  it  inelinefl  somewhat  outwards  acro^  this 
innominate  artery,  and  opens  into  the  angle  of  nnion  of  the  two  inno* 
minate  veins,  or  less  freipiently  into  the  lower  end  of  the  right  inno- 
minate.   There  is  tdso  in  some  cases  an  additional  median  vein  dieaceiMl* 
ixjg  from  the  isthmus  of  the  thyroid  body. 
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FACUL   TEIX. 

.«»»..»^  With  the  anterior  jogoJar  vein,  and  passes  baekwarda  under 
iver  of  the  base  of  the  lower  jaw,  rec^ivio^  branches  from  the 
^      '  1  and  the  submaiillarj'  glaud,  to  join  tlic  fiicial  vein. 

Fig.  SS9. 
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389. — SrPKBFicrAL  twxaa  or  thie  hiead  iHt>  itscK.     (G.D.T.)    \ 

ly  fennial  rein ;  %  sopiraorbitAl ;  a,  angnkr  rein,  reoeiring  superior  palpebral  and 
vmaX  bcBDclies  ;  4,  4,  facial  vein  on  the  faco,  receiiritig  inferior  pdiJ<}braJ,  ruperiur  UbkJ^ 
f  rPliJ  and  masBet«ric  branches ;  ■¥  indicntes  the  spot  where  it  is  joined  by  the  d««p 
§Mtaal  vein  ;  5,  iticiai  rein  in  t!ie  neck,  being  joine«J  bj  submentjil,  with  inferior  labLd, 
gUndttlAT  and  inferior  paUtine  brancbea  ;  6,  oommon  facial  Teiii,  joining  the  internal  jngn- 
lar  ;  1,  oommunicating  branch  to  8,  the  anterior  jugiiUr ;  S',  trausvcrfte  branch  connecting 
tbe  two  antetrior  jugnkr  Teins ;  9,  anparficial  temp^unl,  and  10,  middle  temponJ,  uniting 
to  fam  tke  eotnmon  temporal  vein,  which  is  receiving  anterior  auricntar  and  tcansTene 
ladbl  facmBckcs ;  W^  orbital  branch  of  middle  temporml ;  11,  internal  niaiilhu?  Tein  ; 
19;  tcmporp-TnaiiUary  vein,  the  anterior  diviaion  of  which  unites  with  tbe  facial,  while 
Ifae  posterior  joins  13,  the  posterior  auricuhur  rein,  to  form  14,  the  external  jugular  ;  15, 
poiiflrior  exftcn&al  jugidar  ;  16,  tnuTetne  eerricml ;  17,  snprucapokr  rein  ;  IS,  occipital 
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(0  Suh7naxilhn/hr£m€hG8  from  the  gland  of  that  name  join  fche  facial 
vein  either  separut^ly  or  in  common  with  the  sobmental  vein. 

(J)  The  infer hr  palafim  rem  return.s  the  blocKl  from  a  plexus  snr- 
rounding  the  tonsil  and  from  tlie  soft  palate  ;  it  passes  downwards,  1 
deeply  Bcnted  by  the  side  of  the  pharynx,  to  join  one  of  the  prect.     _ , 
or  terminate  separately  in  tho  facial  vetii. 

The  t6mporo-mtydllary  Tein   (posterior  faeial)  is  a  short  truiik*^ 
often  preseniin*^  a  pk'xiforui  disposition,  which  is  formed  by  tbo  unioilil 
of  the  temporal  and  internal  maxillary  %eina  opposite  the  neck  of  th^^ 
lower  jaw.     It  descends,  embedded  in  the  substance  of  the  parotid  gland, 
on  the  onter  sarface  of  the  external  carotid  urtcry  to  near  the  anijfle  of 
the  jaw,  where  ifc  divides  into  two  parts,  the  one  of  which  incliues  for- 
wards, passin. 2: either  over  or  under  the  sfcylo-hjoid and  dlgastrio  mnscl 
to  join  the  facial  vein,  whilo  the  other  is  directed  t^ackwards  across  tl 
border  of  the  Bfcerno-mastoid  muscle  to  form  with  the  posterior  am^culi 
the  commencement  of  the  external  jiii^idar  vein. 

Tbc  temporal  vein  is  formed  close  to  the  zyi^onia  by  the  nnion  of  two 
veseels  which  are  known  as  the  snperlicial  and  middle  tempon^l  reini 
The  miperfitkt! iemjmal  rein  takes  its  origin  in  branches  which  spi*ead  o 
the  top  and  side  of  the  head,  comrannieatiuj^  with  one  another,  with  t 
corresponding  vessels  of  the  ofi|KJsite  side,  with  the  frontal  vein  anteriorljJ 
and  with  the  occipital  and  posterior  anricular  veins  behind,  so  as  to  foi 
a  wide-meshed  plexus  in  the  snhcutaneous  tissue.     Descending  orer  t 
temporal  fascia,  the  branches  are  collected  into  two  vessels  correspond! 
to,  although  not  closely  accorapaLiyint,^  the  divisions  of   the    art^ 
guperficial  to  which  they  are  placed,  and  these  joining  in  front  of  t 
ear  give  rise  to  the   superficial   trunk*     The  inUhlh  temporal  vnn 
derived  from  a  plexus  in  tlie   temporal  fossa,  from    which    the    d 
temp>ral  veins  (passing  to  the  pterygoid  plexus)  also  i.ssue,  and  pit*Feiri 
the  temporal  fascia  near  the  zygoma  unites  with  the  superficial  %x* 
The  miilrlle  tcmixiral  vein  is  joined  by  a  considerable  arbifal  hmncl 
which,  after  retidviug  some  exkrrml paJpthral  veim  from  the  eyelids,  aii 
communicating  with  the  supraorbital  and  facial  veins,  passes  backw; 
with  the  artery  of  the  same  name  between  the  layers  of  the  tem] 
fascia.     The  common  temporal  vein  desoenrls  tiver  the  Itase  of  the  stj 
and  sinks  beneath  the  jmrotid  gland  to  furm  l>y  its  junction  wit 
internal  maxillary  vein  the  tcmporo-raaxilhu'y  trunk.     Other  tribul 
of  the  temporal  vein  are  the  anterior  aurimlar  veins  from  the  exi 
ear;  branches  from  a  plexus*  which  surrounds  the  articulation  of  the 
lower  jaw,  and  into  which  one  or  two  small  veins  issuintr  from  the 
tympanum  by  the  fissure  of  Glaser  pour  their  contents  ;  parotid  branehi« 
from  the  gland  ;  and  one  or  two  tramrerse/aeial  reins  from  the  surfaoa 
of  the  mns«!eter  mus^'li'. 

The  internal  mazillai^  vein  is  a  short  vessel,  often  donblc,  whii 
passes  backwards  from  the  pterygoid  plexus  in  the  zygomatic  foam, 
company  with  the  first  part  of  "tlic  internal  maxillary  artery,  and 
the  temporal  vein  behind  the  ramus  of  the  jaw.    The  ptit 
corresponding  to  the  second  and  third  parts  of  the  in  tern  .u  ^..^ 
artery,  is  a  close  network  of  veins  covering  both  surftvees  of  the 
pteiygoid  muscle,  and  extending  also  over  the  inner  surfeco 
I  internal  pter}^goid.     It  receives  tributaries  which  are  mostlv  com' 
Teins  of  the  branches  of  the  internal  maxtUary  artery.     Thaa, 
four  d^p  temporal  veins  descend  irom  the  terajxjral  muscle,  and 
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lar  TKS8  or  tbe  heaii  aih  sxcx  (modified  from  Cloquei  and  olhet  loaroo).  (A^T.)  | 

be  9«iter  Hit  ^  tiie  aUvima  haa  bees  removedf  but  ui  aidiod  strip  hoM  hem  left 
!•  n^pon  «l  ibe  svperior  kocftadinal  siniiB.  Tbe  oodpita]  portioa  ol  the  ikiUl  liaa 
k  eolitely  fEDOTcd  m  ai  to  cipiote  tbe  ktenl  wmnm  and  it»  tenmoailon  in  tbe  inieimal 
lar  van  ;  «,  ct,  laU  cerebri  ;  b,  b\  tentoaimn  GerebeJU  ;  e,  zygunm ;  d,  utAlar  bone  ; 
1^  «f  je«^  ^  /,  Bpiiiaaa  proeev  of  axii ;  1,  superior  lougitadiiiai  sanua  ;  2,  mferior 
Hwrfiaal  tinm  ;  2,  to  3,  ftniipbt  amat ;  2^,  Teim  of  Galen  ;  3,  lateral  ainua,  denend* 
b»  4^  ite  omBencemeiit  of  ibe  internal  jo^Iar  rein  ;  3\  Rupenor  petnMtl  Mnna  ; 
^inlanMl  jqgniar  vein  ;  5»  aiipeifietBl  temponi  vein ;  <S,  middle  temporal ;  S,  internal 
Him  joinlnc  llie  eooiinon  to^onl  vein  to  f onn  tbe  teapofo-maxillafx  trunk ;  S*. 
Irfoid  pltxna  reeeiTine  tbe  deep  tcfapoiml  veins  ;  9,  anterior  dirisioa  <i  Ibe  tesiporo- 
lilarr  tnuak,  joiniuf  the  facial  vein  ;  fr',  inferior  palatine  vein  ;  10,  oomnMn  iieial 
;  10',  ftobmentftl  vein  ;  KT,  npper  part  of  tbe  facial ;  11,  posterior  anricokr  T«m ; 
12»  mhriihal  vein  ;  13,  13,  donal  epinal  veins  ;  14,  ooctpital  nnaa  <x 
m  tlieallM  witb  tbe  posterior  spinal  pkxns  ;  15,  exletnal  foffiiaT  vein. 
^ L  «•  K  JS 
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another  of  larger  size,  inferior  denial^  fVom  tlie  canal  in  the  lower  jaw : 
two  rniddh  menmrieal  veins  accompany  the  art^cry  of  the  same  name  ;  uA 
lastly,  superior  ^mlattm,  infraorhikd^  nml  spheno-jjahfine  vetns^  ns  weB 
as  a  c<.>mmiiriicatinfj  branch  from  ihe  inferior  ophthalmic  rein,  alao 
enter  the  plexus.  The  blood  is  conveyed  from  the  plexim  bj  the  deep 
facial  Tern  (p.  494)  anteriorly,  and  posteriorly  by  the  BJiigle  or  doable 
internal  maxillary  vein. 

The  poBterior  amriciilaT  vein,  of  large  size  in  comparison  with  Che 
arteiy  of  the  same  name,  collects  the  blood  from  the  hinder  part  of  the 
side  of  the  head  and  from  the  cranial  Burface  of  the  auricle  ;  it  descends 
OTer  the  mastoid  process  and  the  upper  end  of  the  eterno-masfcoid  mnaele, 
to  t<?rminat€  in  the  exterual  juo:nlar  Toin, 

The  occipital  ireiiis,  generally  two  or  three  in  mmiber,  issue  firom  the 
hindmost  part  of  the  venous  network  of  the  scalp,  the  moet  external 
being  also  connected  in  most  cases  i^ith  the  lateral  sinus  within  the  skull 
by  means  of  the  emissary  rein  occupying  the  mastoid  foramen  (this  vcm 
sometimes  joins  a  branch  of  the  posterior  auricnlar) ;  degcendi ng  ovtt 
the  occipital  bone,  they  pass  deeply  between  tlie  muscles  of  the  back  of 
the  necK,  and  empty  themselves  into  the  commencement  of  the  deep 
cervical  vein* 

External  jugular  vein. — This  vein  commences  near  the  an|:;le  of  the 
jaw  by  the  union  of  the  jwsterior  auricular  and  the  posterior  division  of 
the  temporo-maxillary  veins.  It  descends  with  a  nearly  vertical  oonne 
between  the  nlatyania  myoides  aiid  the  fascia,  crossing  the  steruo*mastoid 
obliquely  and  gaining  the  posterior  bortler  of  that  rauscle  k^low.  Neer 
the  clavicle  it  perforates  the  fuscia«  the  margin  of  the  o[H*uin«^  being 
closely  united  to  the  wall  of  the  vessel,  and  then  inch^nes  slightly  inwards 
to  terminate  most  frequently  in  the  Kulx:lavian  vein  at  the  outer  border 
or  in  front  of  the  anterior  scalenus  muscle,  sometimes  in  the  lower  end 
of  the  intenial  jugular,  or  in  the  angle  between  the  two  large  veins.  It 
is  joitied  below  the  miiltlle  of  the  neck  by  a  conRiderable  vein  {posferiifr 
txicrnal  juguktr)  which  descends  from  the  occipital  region,  collecting 
linuidics  from  the  integument  and  the  superficial  muscles  of  the  back  of 
the  neck,  and  near  its  tenni nation  by  the  irafuverae  cervical  and  sm^i- 
fnajmfftr  reins  from  the  slioulder,  corresponding  to  the  arteries  md» 
Hume  name,  as  ^vell  as  usually  by  the  anterior  Jugular  vein  from  the  fo 
part  of  the  neck. 

The  external  jngular  vein  baa  an  imperfect  valve  close  to  it«  tenniE 
tion,  and  another,  which,  however,  is  generally  sufficient  to  prevent  regtsf 
gitation,  about  an  inch  and  a  half  aijove  the  clavicle.    There  are  who 
valves  in  the  transverse  cervical  and  suprascapular  veins,  either  at  or  j^^ 
short  distance  from  their  urilices  (Struthers,  **  Anat.  and  Phys.  Obeterv^^H 
p.  24(0.  ^ 

The  anterior  Jngnlar  vein  takes  its  origin  in  the  snbmaxiUarj 
region  by  the  union  of  bmnchea,  some  of  which  proceed  fpom  the 
Riiiyei-ficial  stnictures  of  this  part  and  form  communications  with  the 
snbmental  vein,  while  others  descend  from  the  lower  Up  and  chin.  ^>0 
vessel  nms  down  the  front  of  the  neck,  being  placed  a  variable  distano^ 
from  the  middle  line,  and  frequently  being  connected  by  one  or  molt 
cross  branches  with  the  exteniid  jugular  vein  ;  near  the  imior  end  of  the 
clavicle  it  T>erfomtes  the  fascia,  and,  after  being  joined  in  mciSt  cases  IWf 
a  communicating  bmnch  from  the  facial  vein,  is  then  directed  outwam 
behind  the  origin  of  the  stemo-mastoid  muscle  to  open  into  the  lowv 
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end  of  the  external  jugular  vein,  or  Bometimea  directly  into  the  gubcla- 
vian  vein.  The  lower  parts  of  the  two  anterior  ju^ar  veins  are  generally 
united  by  a  transverse  branch  contained  in  the  mterfascial  space  at  the 
upper  border  of  the  sternum  (p.  289). 

Varieties  of  the  anperflolal  Teixui  of  the  head  and  neok. — ^These  vems  are 
subject  to  many  deviations  from  the  arrangement  above  described.  Thus,  the 
relative  size  of  the  two  divisions  of  the  temparo-maxUlary  vein  varies  greatly, 
and  it  not  nnfreqnentlj  happens  that  one  is  very  small  or  even  absent,  so  that 
the  trunk  is  continued  mainly  or  wholly  in  one  set  of  oases  into  the  external 
jugular  vein,  in  another  set  into  the  internal  jugular  through  the  common  facial 
vein.  The  facial  vein  occasionally  passes  backwards  over  the  stemo-mastoid 
muscle  and  joins  the  external  jugular  vein  ;  or  it  may  be  continued  downwards, 
by  means  of  an  enlargement  of  the  normal  communicating  branch,  into  the 
anterior  jugular  vein.  In  those  instances  in  which  the  temporo-maxillary  vein 
passes  entirely  into  the  iutemal  jugular,  the  external  jugular  vein  is  very  small, 
being  formed  solely  by  the  posterior  auricular  vein ;  and  in  such  cases  the 
posterior  auricular  vein  may  also  join  the  temporo-maxil lary  trunk,  so  that  the 
external  jugular  vein  is  then  altogether  wanting  in  the  greater  part  of  the  neck. 
The  lower  part  of  the  external  jugular  vein  is  occasionally  connected  with  the 
cephalic  vein  of  the  arm  by  means  of  a  branch  passing  downwards  over  the 
clavicle,  and  in  rare  cases  the  whole  vein  has  been  seen  taking  this  course  and 
dipping  into  the  infraclavicular  fossa  to  join  the  cephalic,  or  to  open  into  the 
subclavian  vein  above  the  subclavius  muscle.  The  transverse  cervical  and  supra' 
scapular  veins  not  unfrequently  open  independently  iuto  the  subclavian  vein. 
The  anterior  jugular  vein  varies  greatly  in  size,  and  the  right  and  left  veins  are 
sometimes  united  into  a  single  median  vessel  for  a  part  of  their  length.  As  a  rare 
occurrence  the  anterior  jugular  vein  posseB  outwards  in  front  of  the  stemo- 
mastoid  muscle. 

Zntemal  Jugular  ▼ein. — ^This  vein,  receiving  the  blood  from  the 
cranial  cavity,  is  continuous  at  its  upper  extremity  with  the  lateral 
sinus  within  the  skull,  and  terminates  inferiorly  in  the  innominate  vein. 
It  commences  in  the  large  posterior  compartment  of  the  jugular  foramen 
by  a  dilatation  which  is  termed  the  sinus  or  hulh  of  the  internal  jugular 
vein,  and  then  makes  its  appearance  below  the  base  of  the  skull^  where 
it  rests  against  the  rectus  capitis  lateralis  muscle,  being  placed  close 
behind  the  internal  carotid  artery.  Inclining  gradually  to  the  outer 
side  of  that  vessel,  it  descends  with  a  nearly  straight  course  in  the  neck, 
and  becoming  considerably  increased  in  size  about  the  level  of  the  hyoid 
bone  by  the  junction  of  the  common  facial,  as  well  as  of  several  deep 
veins,  it  thence  accompanies  the  common  carotid  artery  to  the  back  of 
the  clavicle,  under  cover  of  which  it  unites  at  a  right  angle  with  the 
subclavian  vein.  The  internal  lugular  vein  lies  on  the  outer  side  of,  and 
frequently  overlaps  somewhat,  the  common  carotid  artery,  and  the  two 
vessels,  together  with  the  pneumo-gastric  nerve,  are  contained  in  the 
same  sheath  of  the  deep  cervical  fascia.  Close  to,  or  within  an  inch  of, 
the  lower  end  of  the  vein  is  placed  a  single  or  double  valve,  which  is 
however  generally  insufficient  to  completely  prevent  regurgitation, 
especially  on  the  left  side,  where  it  is  not  unfreauently  absent  (5ruber). 

Lateral  tributaries. — (a)  The  inferior  petrosal  sinus  leaves  the  skull 
by  the  anterior  compartment  of  the  jugular  foramen,  and  opens  imme- 
diately into  the  internal  jugular  vein. 

(h)  Pharyngeal  veins. — These  veins  form  a  plexus  which  covers  the 
outer  surface  of  the  pharynx,  communicating  above  on  the  inner  side  of 
the  internal  pterygoid  muscle  with  the  pterygoid  plexus,  and  collecting 
branches  also  from  the  soft  palate,  the  Eustachian  tube,  and  the  pie- 
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vertebral  muscles.  From  this  plexus  two  or  three  vessels  descend,  tiul 
open  iBto  the  internal  jugular  or  the  common  facial  vein,  either  separaklf 
or  in  11  n  100  with  tlie  lingual  or  superior  thjTuid  veins. 

(c)  IJng^ual  vmns, — Tlie  blood  eonvejea  to  the  tongiie  by  the  lingnil 
arteiy  is  returned  bj  nioans  of— 1,  the  ran  me  rmi,  the  largest  of  tht 
linc^ml  veins,  which  commences  beluiv  the  tip  of  the  tougtie,  and 
backwards  at  tirst  beneath  the  mucous  membrane,  and  afterwards  acr 
the  outer  surface  of  the  hyo-pflossns  muscle,  in  company  with  the  hr 
glossal  nerve,  receivinj]:  branches  fi'om  the  substance  of  the  tongue,' 
BTUTOundin^  muscles,  the  sublingual  gland,  and  the  mucous 
of  the  floor  of  the  mouth  ;  2,  two  re  rim  com  ties  of  smalJ  sixe  whi 
aooompany  t!)e  lingual  artcTj ;  and  I^,  the  (forsal  veins  of  ih»  tanpa, 
which  proceed  from  a  plexus  l>eneath  the  mucous  membrane  on 
posterior  third  of  that  orgun.  These  vessels  are  sometimes  united  in 
short  common  trunk,  but  more  frequently  they  opea  separatelj  into 
internal  jugular  or  common  facial  vein. 

(d)  The  common  facial  rein  has  alrearJy  been  described. 

(e)  The  superior  thyroid  tmn  leaves  the  uj»per  part  of  the  th>Toid  body, 
after  communicating  freely  with  the  other  thyroid  veins,  and  ascends  to 
join  the  internal  jugular  or  frecpicotly  the  eojumon  facial  rein.  It 
receives  branches  from  the  surrounding  muscles,  and  the  sHprnm- 
laryngeal  and  cneo-fht/roid  imus, 

(/')  The  7Twfdie  Ihjp^oid  vrni  iasaes  from  the  lateral  IoIkj  of  the  thTTOJd 
body,  and  crosses  the  common  csarotid  artery  to  Join  the  internal  jngnlir 
^'ein  on  a  level  with,  or  a  little  below,  the  cricoid  caj-tilage. 

VSHOtJB    OXEOXJIiATIOH    WI^THIN    I^HS    GRAKItTM. 

The  part  of  the  venous  feyetem  contained  witldn  the  skulJ  consiBti 
veins  properly  so  called,  and  of  certain  cliannels  nan)ed  sinuses^  whic 
receive  the  blood  from  those  veins,  and  conduct  it  to  the  internal  jutfuli 
veins.  The  sinuses  alluded  to  are  spaces  left  between  the  layers  of 
dura  mater,  the  fibrous  covering  of  tne  brain. 

VEIKB  OF  THE  BRAIN, 

The  Teins  of  the  cerehmm  are  divided  into  superfictal, 

ramily  upon  its  surface,  and  deep  whith  are  placed  within  its  vcntrii 
The  fojrnier  are  again  suWivideii  into  superior  and  inferior. 

The  superior  cerebral  veins,  ten  to  twelve  in  mmik^r  on  each  side,  ran 
inwards  over  the  upper  aurface  of  the  large  brain,  lying  for  the  most 
part  in  the  snlci  l>etweeii  the  convolutifms,  to  the  nmrgiu  of  the  longitu- 
dinal fissure,  where  they  arc  joined  by  branches  which  ascend  on  the 
mesial  surface  of  the  heniisj>hei*e,  and  then  oi>en  into  the  snjjertor  longi 
tudinal  sinus.  Tlie  anterior  veins  are  small, and  aie directed  tmnsvcnt' 
inwards  ;  the  middle  and  [wsterior  are  larger,  pass  olilimiely  forwa: 
and  finally  are  embedded  for  a  short  distance  in  the  wall  of  the  sin 
before  opening  into  its  cavity.     Unlike  the  arteries,  tlr  k  auaiE[4>. 

mose  freely  with  one  another  and  with  the  inferior  oer*  na. 

The  inftrior  cerebral  rehis  |>ass  from  the  outer  and  lower  siirfucr^  of 

the  hemisphere  to  the  cavernous,  superior  petrosal  and  lateral  siinutfs. 

One  f»f  these  vessels*  known  as  the  middle  cerebral  rein,  is  of  larj^'^e  rjt.v 

and,  after  collecting  branches  from  the  mider  surface  of  the  frititcul  aa-l 

[  temporo-sphenoidal  lobes,  cmoi^gea  from  Uie  lower  jmrt  of  the  ftt^ure  i4 
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to  enter  the  cavernoos  sinus.    Another  is  the  ^mi  anasfomalk 

of  Trolard,  which  coramences  on  the  surface  of  the  parietal  lobe, 

it  anastomoses  with  the  np|)er  cerebral  veins,  and  runs  fon^ards  in 

posterior  limb  of  the  fissure  of  Sylvius  ;  it  jKTfi^trates  the  dura  mater 

the  apex  of  the  small  wing  of  the  sphenoid,  and  then  passes  bock- 

B  in  the  middle  fossa  of  the  base  of  the  skull,  forming  a  oommuni- 

ion  with  the  middle  meningeal  veins,  to  join  the  superior  petrol 

The  d#^   cerebral  veim  are  collected   into   two  tmnks,  which  are 
m  the  veins  of  GaUn,    These  vessela  commence  dci6G  to  the 


Fig.  !H»1*— U»FMR  sunr Act  of  tmb  telcx  amsRPosimi,  wttb  thjchorojp  plxxfub 

^    THX   kATSRJUt  VUTTXlCtBi  AMU   THB   TKOTS    QW  0AUMT    (from   Sftppey  after    \loq- 

1,  loco  pmt  of  the  nslttm  intcrpoeitam  ;  2,  chomiJ  plexnt ;  8,  3,  left  Tran  of  G«J«ii ; 
1^  ^mam  Inxm  tbe  COTpus  calloBum  ami  «.>pttim  laciiiiuD  ;  5^  vein  of  the  oorpos  Btmtum  ; 
«,  dMkraid  T^in ;  7,  veiQ  from  the  optic  thalamus ;  8«  bteiltf  rein  ;  9i  v^iu  ft«m  ^^ 
p<alenor  eonio  of  the  Ut«ral  ventricle ;  11,  12»  13,  fornix,  diTltled  Anteriorly  *nd  tuni«d 
kttekvmKb  ;  14,  Siplenium  of  the  corpus  caUoeutn. 

fcmunen  of  Monro,  being  formed  on  each  side  by  the  anion  of  the 
thorvui  tWif,  which  ascends  from  the  inferior  comu  of  the  lateral  ventricle 
alo^g  the  margin  of  the  velum  intcrpositum,  returniD":  the  blood  from 
thecboroid  plexus  of  that  cavitj,  and  the  rem  of  ilw  C4trjms  §b^uUum 
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which  paa^es  forwards  in  the  g:roOYe  between  the  corpus  striatum  and 
optic  tbalainos,  being  joioed  in  its  course  by  branches  from  both  thcK 
Isodies,  and  near  its  termination  by  veins  from  the  ei'ptum  lucidum  mid 
the  anterior  foiTni  of  the  ventricle.  The  right  and  leit  veins  of  Oalen 
run  baekwardH,  lyinj^r  close  together  between  tlie  hiyers  of  the  velum  mter- 
positnm,  and  beneath  the  spfeniiim  of  the  CDr|}UB  callosimi  they  joi 
a  short  common  trunk  (vefm  jnmjna  Galmi)  which  opens  into  the  \ 
extremity  of  the  6tKyt!;ht  sinus.  They  receive  on  their  way  branc 
from  the  inner  side  of  the  optic  thalamus  and  the  choroid  plexnsee 
tlie  tliird  ventricle,  the  hrsifar  imi  which  ascends  from  the  oase  of  the 
braiu  ronnd  the  outer  side  of  the  crns  cerebri,  and  small  vessels  from  tbt 
corpora  f|uadrigemina  and  pineal  body,  and  from  the  posterior  cx>rDa  of 
the  lateral  ventricle.  The  common  trunk  is  also  joined  by  veins  from 
the  inner  and  lower  suif  aces  of  the  occipital  lobe  of  each  hemisphere, 
and  by  some  small  veins  from  the  upper  surface  of  the  cerebellam. 

The  761118  of  the  cerebelliuii  are  disposed  in  two  sets.  The  sttperm 
cereheUar  retrifi  are  directed  partly  upwards  and  Inwards  to  the  stnigiil 
sinus  aud  the  vena  magna  Galeni,  partly  outwards  to  the  superior  petzoiil 
and  latenil  sinnsc^s.  The  inferior  cerebellar  veins,  together  with  Uie 
veins  from  the  medulla  oblongata  and  pons,  enter  the  mferior 
lateral  and  occipital  smnsea. 


VBNOUS  SDOJSEa  OF  THE  ORANHnf. 


The  sinuses  are  channels  contained  within  the  substance  of  the  dun 
mater,  and  lined  by  a  delicate  membraue  wliich  is  continuous  with  the 
internal  coat  of  tbe  vems*  They  admit  of  a  division  into  two  groa|«» 
\iz.f  a  supero-posterior  group,  lodged  almost  entirely  in  the  urocecBes  of 
tbe  dura  mater,  and  an  infero-anterior  grotip^  situated  in  the  boae  of  Iba 
skull.  To  the  former  belong  the  superior  longitudinal,  the  inferii 
longitudinal,  the  straight,  the  lateral,  and  the  occipital  sinusoa 
latter  includes  the  cavernous,  the  circdar,  the  superior  and  infi 
petrosal,  and  the  basilar  sinuses. 

The  superior  longitudinal  simis  (6g.  2 DO,  1)  oommenoes  at  the 
crista  galli,  where  it  sometimes  (constantly  in  the  child)  has  a  com* 
munieation  with  the  veins  of  the  nasal  cavity  through  the  forameii 
ciecum,  and  extends  bflckwards  in  the  upper  fx*rder  of  the  falx  cerebri, 
occupying  the  median  grcwve  on  the  inner  surface  of  the  calvaria,  and 
increasing  gradually  in  size  as  it  proceeds.  In  form  it  is  three-sided, 
and  its  cavity  is  bridged  across  by  several  fibrous  bands^  the  eJkardm 
Wiilfsii,  The  superior  cerebral  veins  ojx^n  into  this  sinus,  their  apertons 
looking  for  tbe  most  part  forwards,  in  a  direction  contrary  to  that  of  the 
current  within  it.  It  also  communicates  in  many  cases  with  tbe  veins 
of  the  sciilp,  by  means  of  an  emissary  vein  which  passes  throQgli  tbs 
parietd  foramen.  As  it  descends  on  tbe  occipital  bone  the  superior 
longitudinal  sinus  usually  deviates  a  Httle  from  the  middle  line,  and 
incliDes  to  one  side  (more  frequently  tbe  right)  of  tbe  internal 
protuberance,  where  it  becomes  somewhat  enlarged  and  bends 
round  at  a  right  angle  to  be  continued  into  tbe  corresponding 
sinus.  This  ddatation  is  lodged  in  a  well-marked  depression 
occipital  bone,  and  constitutes  what  is  termed  tbe  i&rcu!ar  ffercaMU  or 
the  ccti/luence  of  the  sinuses.  From  it  a  cross  branch  of  variablo  tim 
Tooeeas  over  the  front  of  the  occipital  protuberance  to  a  similar 
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\  (anterior  and  posterior  intercavernous  sinuses)  which  connect  to- 
the  right  and  left  cavernous  sinuses.  Either  of  these  transverse 
aches  may  however  be  wanting,  but  the  anterior,  which  is  usually  the 
^  r,  is  the  more  constant.  On  the  other  hand,  there  is  sometimes  an 
itional  vessel  passing  across  below  the  pituitary  body. 
The  superior  petrosal  nnus  is  a  narrow  canal  running  in  the 
Kroove  along  the  upper  margin  of  the  petrous  part  of  the  temporal  bone. 
Commencing  at  the  back  part  of  the  cavernous  sinus,  it  is  directed  out- 
'Wards  and  backwards  in  the  attached  margin  of  the  tentorium  cercbeUi, 
•J^d  ends  in  the  latend  sinus  as  this  turns  downwards  in  the  groove  on 
^e  mastoid  part  of  the  temporal  bone.  It  is  joined  by  some  inferior 
^^r^bral  and  superior  cerebellar  veins,  as  well  as  by  small  branches  from 
^ne  tympanum,  which  issue  by  the  petro-sf^juamous  fissure  (p.  41). 

The  inferior  petrosal  sinus,  mu(*h  shorter  and  wider  than  the 
JJ^perior,  passes  from  the  cavernous  sinus  downwards  and  outwards  in 
^^  groove  along  the  lower  margin  of  the  petrous  bone,  between  this 
*^d  the  basilar  process  of  the  occipital  bone.  It  passes  through  the 
?**terior  compartment  of  the  jugular  foramen  and  opens  immediately 
*^to  the  uj^per  end  of  the  internal  jugular  vein.  The  inferior  petrosal 
•J^us  receives  some  inferior  cerebellar  veins,  and  the  auditor?/  veins  from 
^e  internal  ear. 

The  tnuEunrerse  or  basilar  sinus  (basilar  plexus — ^Yirchow)  is  a 
'tenons  network  excavated  in  the  dura  mater  over  the  basilar  process  of 
Wie  occipital  bone,  opening  into  the  inferior  petrosal  sinus  on  each  side, 
^d  into  the  anterior  spinal  veins  below. 

Variatles  of  the  sinuses. — The  disposition  of  the  sinuses  around  the  torcular 
BeropkUi  is  subject  to  considerable  Tariation.    It  occasioxudlj  happens  that  the 
Jower  part  of  the  superior  longitudinal  sinus  is  placed  in  the  middle  line,  and 
then  the  straight  sinus  opens  intx>  the  front,  'while  the  lateral  sinuses  spring 
from  the  sides,  of  the  torcular,  so  that  a  true  confluence  of  the  sinuses  is  formed. 
In  other  instances  the  connecting  branch  between  the  torcular  and  the  straight 
onus  is  of  large  size,  and  conveys  blood  from  the  superior  longitudinal  sinus, 
which  then  empties  itself  equoUj  into  both  lateral  sinuses.    In  either  of  the  fore- 
going  arrangements,  the   right  and  left  lateral  sinuses  are   of    equal  size,  a 
condition,  however,  which  is  of  comparatively  unfrcqucnt  occurrence  (Riidinger, 
"Beitrage  rur  Anatomic"  &c.,  MOnchen,  187G).    A  great  diminution,  or  even 
absence,  of  one  lateral  sinus  has  been  met  with,  the  vessel  of  the  opposite  side 
being  much  enlarged. 

The  occipital  sinus  is  sometimes  wanting  ;  or  it  may  be  of  largo  size  and  form 
a  gnx)ve  on  the  occipital  bone,  by  the  side  of  the  foramen  magnum,  as  it  passes 
forwards  to  the  jugular  foramen  (fig.  292). 

An  additional  petro-tquanums  sinus  is  sometimes  present,  lying  in  a  small 
groove  along  the  junction  of  the  i)ctrous  and  squamous  portions  of  the  temporal 
bone,  and  opening  behind  into  the  lateral  sinus.  In  rare  cases  the  petro-squamous 
■inns  is  found  passing  through  an  ai)erture  (foramen  jugulare  spurium)  in  the 
squamous  part  of  the  temporal  bone,  between  the  orifice  of  the  external  auditoiy 
meatufi  and  the  glenoid  cavity,  and  then  joining  the  temporal  vein,  thus  re- 
sembling the  arrangement  in  the  dog  and  many  other  animals,  in  which  a  similar 
▼csici  forms  the  principal  outlet  for  the  intmcranial  blood.  In  the  human 
sabject  also,  at  an  early  period  of  fcBtal  life,  the  lateral  sinus  is  continued 
forwards  in  this  course,  and  opens  into  the  primitive  (afterwards  the  external) 
jn^nlar  vein,  and  the  occurrence  of  a  potro-squamous  sinus  is  due  to  the  per- 
sistence of  this  channel,  which  unuaUy  becomes  obliterated  after  the  development 
of  the  internal  jugular  vein.  (On  the  varieties  of  the  sinuses,  see  J.  F.  Knott, 
Jonm.  Anat,  zvt,  27.) 
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VIIKS    OF    TIIE    IlEAD    A^D    XECK. 


OPHTHAIiMlO  VEINS. 

Tlie    ophfcfialmic   veins   arc    two  in  niiniW,  and  collect    the  blc 
from    tlie  fiarta    within    the  orbit.     The  ampericir,  much   the   largt*l 
commences  near  the  root  of  the  nose  bj  a  mda  communication  with  tl 
an^nihir  vein,  ami  is  also  joined,  OBnally  near  Its  origin,  by  auoth€ 
cximniimicating  branch  from  tho  supmorbital  vein.     It  passes  oack 

Fig.  2&3. 


&. 
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Rg.  293. — B&CTCH  or  run  opqthiliuo  teiit?,  snownro  naajL  mstniiicrTioir  am^ 

KCiriOATioifa  WITH  oTHEn  VKtNB  (oltcnxl  from  Hinchfelcl  and  LoTeill^).     (A,  T.) 

TbG  orbit  in  opened  from  the  outer  side  and  tfio  diusectioQ  is  umilftr  to  tkai  far 
dii«t>la7ing  the  ophtlialmic  urtcry  (fig.  23^,  p.  384)  :  a,  0|ftlc  tkotre ;  &,  rapetw 
oblique  miucle,  divided  a  Uttlo  way  behind  its  poHey ;  c,  Uduymal  gland  lying  nptm 
tiiQ  eyeball ;  d,  inferior  oblique  musclo ;  e,  fonuaen  rotandum ;  /,  maxilUry  KtDii% 
opened  exteroidJy :  I,  cavernous  sinoa,  \i&\ng  joined  by  tb«  common  trunk  of  iIm 
iipbtbalmjc  veins ;  I,  supraorbital  TeiU|  joining  tbe  angular  bdow  and  cammiuucaitiic 
behind  (in  tbis  case  by  a  long  bmncb)  witli  the  suiierior  opbtholmic  vein  ;  2,  iai^fitm 
opbtlialniic  xn'm  \  li,  posterior  ciliary  veiuji ;  4,  4,  anterior  tuid  posterior  ethmoidal  hmiirhl^ 
I  joining  tbo  superior  ophthalmic  vein  ;  5,  fronUil  vein  ;  6,  in  front  of  the  roaxillftiy  «&i«i% 
mfnujrbital  vein  \  6,  in  thcorbitf  commtinicaticm  of  the  inferior  oifhthalmic  yein  with  IIm 
pterygoid  plexus ;  II,  facial  vein  ;  7,  deep  facial  from  tbc  ptierygoid  pleins  ;  $,  8,  8,  qmbI 
branches ;  9,  10,  angular  vein  ;  III^  teniporo-miixiUary  trunlc,  formed  by  tbo  aaiao  «f 
IV,  the  temporal  and  V,  the  internal  maxillary  vciub  ;  11»  meni&goal  branch  ;  12»  iiilariar 
UentAl ;  13,  14,  musculiu-i  alveolar  and  communicating  branches;  15,  pla^oed  in  IIm 
qdieno-mosiilan  fosn  above  the  spheno-yolatiiiQ  vein ;  only  a  few  bnocba  of  tho  jsCwj* 
fold  plexus  are  rcpreacnted. 


in  company  with  the  op^hthalmiG  artery,  crossing  the  optic 

Mdol 


nerve  flfiMii 

within  ontwardfi,  and  giiinja  the  inner  end  of  the  sphenoidal  fissun*,  when 
it  opens  into  the  fore  part  of  the  cnvernous  siniiB.  It  is  joined  in  its 
oonrso  by  anterior  and  posterior  ethmoidal  nmsciilar  and  lachrifmai 
branobeSi  and  near  iU  termination  by  the  central  vein  qfths  retina^  <  " 


TEIXS    OP    THE    DIPLOE. 


tell  coireqwnd  generally  to  the  arteries  of  the  eanie  name.    The  veins 

the  eyeball  are  called  anterior  and  posterior  ciliary.    The  anterior 

'  f^eina  are  small  and  aocompany  the  corresponding  arteries  ;  per- 

rig-  the  sclerotic  coat  close  to  the  coraea,  thcj  join  the  muscular 

ches  of  the  ophthalmic  vcitis,     Tlie  posUrtor  ciliary  tmns^  of  larger 

four  or  five  in  numl>er,  emerge  from  the  eyebail  about  midway 

the  oomea  and  the  entrance  of  the  optic  nerve,  and  end  partly 

gnpt?rir>r,  partly  lu  the  infrrior  ophthalmic  vein. 

nrbe  iiiferior  ophthalniic  vein  is  tbnucd  by  the  union  of  the  lower 

crior  ciliary  veins  with  some  branches  from  them  uscles,  and  passes  back- 

_  is  near  the  floor  of  the  orbit  to  open  also  in  to  the  ca\'ernous  sinus,  either 

^^panitely  or  in  common  with  the  superior  ophthahiiic  vein.     It  sends 

communicating  branch  downwards  tlnxingh  the  spheno-maxiUary  fissure 

the  pterygoid  plexus,  and  sometimes  this  offset  fonns  the  chief  or  sole 

ination  of  the  vein. 


VITNS    OF    THJJ    DIPLOll. 

^Iw  reins  of  the  dlploe  of  the  cmi>ml  bones  are  only  to  be  eeen  after  the  peri- 
k  detaGbedf  and  tlie  extemal  tat>te  of  tlie  ekoll  corefaLly  removect  hy 
I  of  a  file.    Lodg^  in  can^  hollowed  in  the  subetaiLOO  of  the  \xmmr  their 
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B  (after  Breschet).  | 

^  catemal  table  has 
rcmoTed  horn  the 
r  pui  of  Uic  calnuria 
H  to  expoee  the  diploe 
^^-^  tbe  Tvifis  which  huTe 
^^oi  iajeclod  :  1,  a  singlo 
^tntd  rein ;  %  3^  antenor 
impend  rein ;  4,  po«terior 
^«Blpa^^ ;  5,  occipital 
>«ia  of  the  diptoe. 


Fig.  29i. 
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Inm&clieefontian irre^'      V.  t  -;X  ( 

lu'  network  ^  ^m  which 

B    few    larger    Tessels 

isoe.  Theae  az«  dii«oted 

dowBwssdB  at  diHerent 

fnrti  of   the  ctaniiim, 

ftad    terminate^    partly 

ia    tius   yeins   on    the 

ODfter  WQxUx»  of  the  bones,  and  partly  in  the  siniiBes  of  the  interior  of  the  flkoll. 

Aooocding  to  Breschet  there  are  four  mch  veins  on  each  half  of  the  ci-aniiimi 

viz^  a  frontal,  an  occipital,  and  two  temporal. 

llie  fr&ntal  is  small,  and  Lisues  by  an  aperture  at  the  flupcaorbital  notch  to 
loin  the  ropraorbital  yein.    There  i»  often  only  one  frontal  vein  present. 

The  temporal  are  dLstingaished  aii  anterior  and  posterior.  The  anterwr  is  con- 
tained chiefly  in  the  frontal  bone,  bat  mny  extend  also  into  the  parietal ;  it  opens 
etteroaUy  into  a  deep  temporal  vein,  through  an  apertnre  in  iJie  great  wing  of 
the  sphenoid,  and  internally  into  the  spheno- parietal  sintis^  The  paftt^riar 
noiifieB  in  the  parietal  bone^  and  paeaes  throug-h  an  aperture  at  the  lower  and 
hinder  angle  of  that  bone,  or  throagh  the  mastoid  foramen,  to  the  lateral  sinna. 

The  oceipital  is  the  largest  of  all,  and  opens  either  extemany  into  the  oc» 
cipital  Tmn,  or  intemally  into  the  torcular  Herophili  or  the  lateral  sinua.    It£ 
\  are  confined  especiaUy  to  the  occipital  bone* 


VEINS   OF    THE   ITPPEE   LIMB. 


BMISSABY    VBINa 


The  GzniiE&ty  reins  are  vessels  whic^  pass  throng'h  ftpertures  m  the  wall  of  thm 
CTftnium  and  c^tal)!i^lL  communicationa  between  the  sinuses  and  the  veiiui  of  tho 
exterior  of  the  ^kiilL  Tliey  vary  mudi  in  eiise  in  diilerent  indlvidualB^  and  mmoui 
of  them  are  not  always  present.  The  following  vessels  maj  be  moluded  in  tliM 
group,  vix. : — 

(a)  The  mattmd  cmiuary  is  the  largest  and  most  constant  of  these  Teias ;  it 
passes  through  the  mnstoid  fonmem  between  the  lutci-al  »nna  and  the  onteniioife 
ocdpital,  or  lees  freqnentlj  the  posterior  anrieular  vain. 

0y  The  jMrietal  emhmrt/^  occupying  tlie  parietal  foramen  and  connectiAg 
the  superior  longittirlincU  idnua  with  the  veins  of  the  scalp,  is  nsoalljr  of  8tiia21 
sizef  and  is  fre4|ueiitly  wanting  on  one  or  both  sides. 

{c)  The  condylar  cniiuar^  la  also  Inconstant ;  it  passes  &om  the  la  tend  sintis 
through  the  posterior  cond jlar  foramen  to  the  plexus  surrounding  the  oenioil 
vertehTHi. 

(<f)  A  minute  occipital  cmumry  (Henle)  ia  sometimes  present,  passing-  from 
the  torcular  Herophili,  through  a  fonimcu  which  opem  on  the  external  occipital 
protuberimco,  to  one  of  the  occipital  veins. 

(i )  Two  or  throe  small  veins  descend  from  the  cavemoos  sinua  through  the 
foramen  ovale^  and  others  through  the  fibrous  tisBue  in  the  foramen  lacerum,  to 
^th©  pterygoid  and  pharyngeal  pleiiisea, 

(/)  A  amali  plexns,  prolonged  from  the  c4ivemous  sinus,  aooompaniea  tiaa 
iiitemal  carotid  artejy  in  the  carotid  canal^  and  opens  below  into  the  internal 
jugular  vein  (Ilekfcorzik). 

{ff)  A  venous  ring  surroundB  the  hypoglossal  nerve  us  it  enters  the  anteiior 
conilylar  foramen,  and  communicates  internally  with  the  ocoipiial  ^nua^  exter- 
nally with  the  deep  veins  of  the  neck  (Luschka). 


TEINS   OF   THE    UFPEB    LOIB. 

The  veins  of  the  upper  limb  are  divisible  into  two  sete,  the  superficial, 
which  m*e  phiced  between  the  fascfa  and  the  skin,  and  the  deep,  whi 
accompany  the  arteries.  The  8iijK.'rficial  veins  are  much  larger  than  t 
deep,  and  take  a  greater  share  in  returning  the  b!»x>d,  especially  from  t}]  _ 
distal  portion  of  the  hmb.  Both  sets  iii*e  provided  with  valves,  and  them 
m*e  more  nomeruus  in  the  deep  than  in  the  sulxiutmeous  vein&  Valves 
are  constantly  present  at  the  entrance  of  branches  into  the  main 

SITFKBFICIAIj    71SINS    OF    TBM   UPfgB    IJMBp 

The  two  principal  cutaneous  veins  of  the  forearm,  the  radial  aod  i 
f>c>sterior  ulnar,  commence  on  the  dorsum  of  the  hand  bj  a  plexus  int 
which  the  branches  from  both  surfaces  of  the  fingers  empty  theinflelT«8»] 
Two  smaller  veins,  the  median  and  the  anterior  ulnar,  ascend  qa  tbal 
front  of  the  foreami ;  and  at  the  bend  of  the  elbow  all  these  %•« 
become  connected  so  as  to  ^ve  rise   to  two  trunks,  the  baailjo  and 
cephalic  veins,  which  are  continued  up  the  arai. 

Tlie  radial  vein  takes  origin  from  the  outer  part  of  the  pleacus  on 
the  back  of  the  hand,  and  is  also  joined  at  the  upjier  end  oi  the  fint 
intefosaeous  space  by  a  communicating  branch  of  considerable  stxc  ffon 
the  venie  comites  of  the  deep  palmar  arch  (Braune).  It  asceoda  akuig 
the  outer  border  of  the  forearm,  i-cceiving  numerous  branchea  in  ila 
course,  and  at  the  bend  of  the  ollxiw,  in  the  hollow  on  the  outer  side 
of  the  biceps  muscle,  it  unites  with  the  median-cephalic  divisiuu  of  tlie 
median  vein  to  form  the  cephalic  vein. 
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Fig.  29S,^Th«  srrsRrioiAii  YZiirs  or  tbm 
irPFBfi  Lixit,  FROM  BRFuRS  (the  arnuigement 
of   the  veins    of    tha   Land    ikfter    Bmimo). 

I,  oeplmiic  reio ;  2,  basilic ;  3,  mdiaX  ;  4, 
medum-oepbalic ;  &,  meitiati,  receiving  a  largo 
hmncli  from  the  outer  Hide  of  the  vrriHi,  and 
txiitlg  jouicd  uejir  iL»  division  by  the  dctpmcdlaa 
Yein  ;  6,  medi&u. basilic  ;  #«  anterior  ulnar ;  3, 
posterior  ulimr  vein. 


Tbc  posterior  ulnar  vein  com- 
mence.H  in  the  iiiiitr  part  of  tlic  do  real 
plexus  of  the  luind,  and  aUo  receives 
a  cominnmeatin;;  la*aiH:h  issuiiit,^  behind 
the  abductor  nihiiiiii  di'riti  nui»ele  from 
the  ckxip  veins  of  the  pahii  (nrmHio), 
It  jirociHHla  alfiiijr  the  posterior  ly^pect 
of  the  ulruir  Ixirder  of  the  limb,  lyinjj 
on  the  giirfacje  of  the  flexor  carpi  uhmria 
iiHisole,  and  jiint  l>elnvv  foccaKiotiully 
aliove)  the  int^raal  eonilyle  of  the 
humenm  turns  forwards  to  join  the 
mediiifi-baBilit!  division  of  tl)c  median 
vein,  thns  giving  rise  to  tlic  basilic 
vein. 

The  axiteHor  ulnar  vmn,  iiineh 
smaller  than  the  i>f*8terior,  tii^eends 
alonj,'  the  inner  part  of  tlie  fntnt  of  the 
fonann,  and  at  the  Iwind  of  t!ie  elbow 
either  joins  the  pjRtcrior  iiluar  or 
o[»ens  fiepuratel J  intotlte  median*ba8ilie 
Vein, 

The  median  vein  ih  p;cnerally  of 
■mall  hhv,  and  ret^ulis  from  tb*^  union 
of  two  or  three  vessels  whieli  paRH 
np wards  from  a  line  plexns  in  the  jadm 
of  the  hand*  iveei\ing  other  hranehcB 
in  the  forearm  and  commniiieaiincr 
freely  on  either  8ide  with  the  radial 
and  ulnar  veins ;  but  nut  unfretpiently 
it  is  hirge  antl  forms  the  principal  out- 
let of  the  dorsal  plexus  of  the  hand  on 
the  out<;r  8ide.  in  which  ease  the  radial 
vein  i»  jjrojKut  ion  ally  ref  bleed  in  size. 
It  ifcseendi*  to  the  Iiollow  in  front  of 
the  elbow,  and  there  terminates  l>y 
dividing'  into  the  meihan-hasilie  and 
mcdian-ceplialic  veins,  which  diverge 
Upwank  from  cacli  other,  lying  one  on 
each  side  uf  the  prominent  tendon  of 
the  hice}i8  muscle.  Clijse  to  it«  liifuiOii- 
fcion  this  vcsciel  recseiveR  a  short  wide 
branchy  the  deep  median  veifh  ^vhich 


FSg.  2&5. 
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VEINS    OF    THE    UPPER    LIMB. 


pierces  the  fascia,  and  fonns  a  communication    between  it  and 
deep  Toiiis  acfonipiinyiiiic  tlie  arteries. 

The  median-liiLsilic  vein,  iLsually  the  larger  of  the  two  divisions  of 
the  median,  is  direc^ted  invviirds  to  join  the  commcnoement  of  the  bafiitio 
vein.  It  passes  in  front  of  t!ie  brachial  artery,  from  which  it  is  separuted 
by  the  semihinar  fascia  of  the  hiccups,  and  it  is  crossed  by  branches  of  the 
int^^mal  eutaneoaa  nerve* 

The  median-cepkalic  vein  int^lines  oiitwarcis  in  the  hoHow  bctw( 
the  biceps  and  the  fiiipiiiatur  longiis  muscles,  passing  in  fironfc  of 


Fig.  2^. 
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Fig.  296. — The  superficial  vztss  at  rmt 
THE  KLH4^tw  (from  R.  Quain),      | 

Hha  full  rloAcripiion  of  tbia  figure  will  be  fownd  id 
p.  410.  At  ],  the  ivkscisk  ia  opened  in  fraoi  of  tbt 
bmchift]  artery  and  its  {tocomjiaiiyfiig  Tcins  ;  t^ 
inDcr  vena  c^mcji  bfis  been  divided^  the  <»iter^ 
m.'u-ked  2,  h  vntiro  ;  +  ^  mediiui  nerve  ;  3t»  bttsiljc 
vein  ;  3',  3',  ulnar  Teins  ;  4,  cephalic  vein  ;  4', 
[  ^li.i!  vr\n  ;  5,  5,  median  vein  ;  5  to  4\ 
'  I  li  lii    :  :'  t'j  3\  medJAii-baitlic. 


muscolo-cntaneous  nerve,  and   joins   t^V 
radial  to  form  the  cephalic  vein. 

The  basilic  vein,  the  largest  of 
the  veins  of  the  arm,  ascends  in  the 
^Toove  on  the  inner  side  of  the  bicem 
muscle,  lying  internal  to  the  situatjoil  of 
f  lie  brachial  nrtcry  ;  it  jx^rforatoi 
iiiseia  somewhat  l>elow  the  niiddlo  of 
arm,  and  is  continued  npwards  into 
axillary  vein. 

The  cephalic  vein  is  directed  upwards 
ill  the  ffroove  along  the  outer  bonier  of 
the  bicefjs  iims<.?le,  and  then  between  the 
pectoratis  major  and  the  deltoid  •  finallj 
dipping  in  l)etween  the  last  two  muscIcA^ 
it  crosses  the  first  part  of  the  axillarj 
artery,  and  opens  into  the  axillary  vein 
between  the  upper  border  of  the  pectoral  is  minor  and  the  clavicle. 


\): 
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Tarietie*. — The  enperficial  vdns  of  tho  forearm  are  mbject  to  grreat  i 
both  in  the  disposition  and  size  of  their  trnnkis,  and  in  their  nrmiij^eiixeot  i 
bend  of  the  elbow.    The  raditd  rnn  may  be  very  sqibJI  or  even  abmit, 
9auh  cttses  the  cephalic  rrin  inuy  abo  be  wantmg,  the  br&nohe«  from  tho 
side  of  the  forearm  being  ooUccted  into  the  median  vein,  which  is  ooiilit»Q^ 
directly  into  the  median-bniiillo.    It  oooasionaUy  happens  that  the  anteri^ir  ml  mar 

.  tein  U  largt^r  tlian  the  poBterior.    The  m4^dian'b(uilw  rem  is  not  luifrequent^ 

I  doable. 

The  ^fphfilir  rrin  fometimea  passes  up  over  the  olaviele  and  terminatea  {a  the 
external  jugular  vein  ;  or  these  two  veeflols  maj  bo  united  by  a  comma 
branch  (Jufmlo^erphnlif)  in  thia  nitnation.    In  two  oafiefl  this  oommnni 
brandi  hae  been  eeea  to  perforate  the  bone  (AUen  Thomflon>    The  oefihalio  i 
in  oooasionAlly  found  pa»ln^  baokwatda  between  the  eubdaTina  moflcle 
'laviole  to  join  the  lower  end  of  the  ■abolafian  rein. 
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DSaP    7SINS    OF    TSm    UPFZB    XiIMB. 

The  brachial  artery  and  ifcs  various  bninehea  in  the  arm,  forearm  and 
hand*  are  nacli  accompanied  by  two  veins,  named  rptur  romitrs.  These 
companion  veins  lie  one  on  each  side  of  the  cxjrreftpoiulnii^  artery,  and  are 
connected  with  each  other  at  intervals  l)y  short  cross  branches,  which 
in  some  plaoes  closely  snrroimd  the  artery,  *  Tfieir  distriliutiou  so  nearly 
e4)m^spon<k  with  that  of  the  arteries,  that  they  need  not  be  more 
I lar 1 1 e  u h I rly  desc*r i  I  Mr'd. 

The  teachial  reum,  or  venie  comites  of  the  brachial  artery,  terminate 
near  the  lower  margin  of  the  snbseapularis  muscle  by  juiningthe  axiEaiy 

Fig.  297. 
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Fig.  297.     Tnv   ii«ooi>-^iaBti»  ot  the  Axn.L4  mo  uiic  ihoh  tkk  tinnsii  stdi  (1L 

The  deUile^l  rlescription  of  tliu  figure  will  b«  found  ni  p*  40£>.  Tlie  follpwlog  timzibfitt 
iodioile  the  prineipAl  rettui : — 2,  axiltary  vcU ;  3t  3,  boBilic  vrin  ;  3^,  mediail  baiilJiO ; 
I,  4^  eepbfttic  vein  ;  6,  lUar  thorocic  and  liub^capuUr  ;  7,  one  of  tlio  bfioUal  f«iub 


vein  ;  not  nnfreqnently,  however,  the  inner  one  unites  with  the  baailio 
vein  scK)n  after  that  vessel  paasea  l)cneath  the  fascia. 

Between  the  several  veins  of  the  }JPP<?i*  bmb  numerous  communica^ 
tions  exist  in  their  whole  course.  Thus,  those  which  lie  beneath  the 
integument  are  freclv  connected  to  each  other  by  cross  brauclie«  in  the 
hand  and  forearm.  Kot  only  are  the  veins  in  each  pair  of  venaj  com i  tea 
imited  l>y  short  transverse  vessels  crossinf;  the  artery  which  they  accom- 
pany, but  also  those  acoompanyin^  diflcrcnt  arteries  have  frequent  con- 
nections with  each  other.  Lastly,  tlie  sitlx^utaneous  and  the  deep  veins 
oommunicate  freely,  espc^iially  in  the  neighlxiurhood  of  the  joints.  This 
general  auaatomt^is  ensures  the  continuance  of  the  circulation  during 
moscolar  action  in  the  fre<juent  and  varied  motions  c»f  the  hmb. 

The  axillary  veiii  is  of  large  size  and  collects  all  the  blood  returning 
from  tlic  upj>cr  limb.    It  is  formed  by  the  continuutiun  upwarda  of  tJie 
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basilic  vein  of  the  arm,  and  extends,  like  the  coiTesponding  arterr, 
the  lower  border  of  the  teres  major  moscle  to  the  outer  margm  of  tie 
first  rib.  It  is  placed  on  the  inner  side  of  the  axillary  artery  and  hu 
similar  relations  to  the  swrronnding  muscles. 

Lateral  in hutaries, —Th^  axillary  vein  receives  in  it«  course  fche  sercffil 
veins  corresprmdin^  to  the  branches  of  the  axilJary  artery,  viz.,  the  two 
cirmmffex,  mibmipular,  h?tf/  thm-arkf  afar  thwack,  acromw-l/wrtyv 
(opening  in  common  with  the  cephalic  vein)  and  the  superior  iharaek 
reins ;  at  the  lower  border  of  fche  subscapularis  muscle  it  ia  joined  bj 
one  or  both  of  the  bmchial  venaa  comites,  and  near  its  termination  by 
the  cephalic  vein. 

Tbe  snVclaviaji  veiiL  Ib  the  eontiiHiation  of  the  axillary,  and  oztlildi 
from  the  outer  margin  of  the  iirst  rib  to  the  inner  border  of  the  anterior 
scalentis  muscle*  where  it  terminates  by  uoiting  with  the  internal  jagulir 
to  form  the  innominate  vein.  It  crosses  over  the  first  rib  and  behind 
tfic  clavicle,  l^ein^^  placed  at  a  lower  level  and  therefore  pursuing  a 
less  arched  course;  than  the  arter};,  fttmi  which  it  is  separated  by  thf 
anterior  sculeims  rousde  and  the  phrenic  iiciTe,  The  subclavian  veia 
is  joined,  usually  close  to  the  outer  border  of  the  anterior  scalenus^  br 
the  external  jugular  vein,  and  it  has  constantly  a  pair  of  valves  placed 
immediately  outside  the  entrance  of  the  latter  vessel  (Struthere,  ijp,  dL, 
p.  U^. 

The  wall  of  the  subclavian  vein  adlieres  closely  to  the  fascial  sbeatli 
by  which  it  is  invested,  and  this  bein^  intimately  connected  in  front  witli 
the  costo-coracoid  membmne  and  the  l>ack  of  the  clavicle  (p.  196),  thr 
vessel  becomes  expanded  when  the  shoulder  is  carried  forwards,  tt 
care  should  }m  taken  in  operations  about  the  root  of  the  neck  or 
shoulder  in  order  to  avoid  the  danger  of  air  being  drawn  Into  the  ci 
tion  by  movements  of  the  limb. 

Tarletl«ft. — -The  mibclaviim  vein  Ia  oci^'-ti^ioimny  pliiced  at  ft  higher  ler^  thfta 
umial  as  it  curves  inwairlg,  rising  above  the  clavicle  into  the  neck,  and  ot<r- 
Iax>ping  the  atibclaviaji  artery.  It  has  also  been  ^lecn  in  rare  nnemr  pnnnlTig  bot whm 
the  BubclaviiiA  moscle  and  the  ctaviolo  (LxiBchka)^  lying  with  the  atteiy 
the  ant-erior  scalenus,  changing  places  with  the  artery ^  or^  la«tlj,  diTidiii|p 
two  parta,  which  were  placed,  one  in  front  of,  the  other  behind  the  . 
scalenus  (Luschka).  It  often  reoeives  Beparatelj  the  anterior  jugular,  the  i 
ficapniar  or  the  tran«vera©  cervical  veia  ;  oocftfiioaallx  the  cephalic  yein.  Other 
tinusnal  tribntaries  that  have  been  met  with  are  the  brachial 
(W.  Kranse),  and  on  the  left  Hide  a  hron<5hiil  vein  (M,  J*  Weber), 
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The  azygos  veins  are  loii<,fitndinal  vessels  re.sting  against  the 
portion  of  the  spinal  colnmn,  aiid  formed  by  the  imion  of  the  veins  \ 
nsponding^  to  the  arteries  of  the  intercostal  spaces.  In  the  lower  pait 
of  the  thorax  tlie  two  veins  of  opposite  sides  are  disposed  spnmoUicdlTt 
Ijut  higher  np  the  blood  Kathcred  from  most  of  the  veins  of  Uie  left  side 
is  poiired  into  the  tnint  on  the  right,  wbieb  becomes  enlarged  ttid 
tmsymmetricid^  and  has  on  that  account  received  the  oame  ofjiirge  or 
right  azygos,  while  the  united  ve^^ds  from  the  corroqio&dijig  paitA  cm 
the  left  side  constitute  the  small  or  left  azjgoe  veins. 

The  light  or  large  asygos  vein  (vena  asygos  major)  commenofia  m 
the  aklomen,  generally  l*y  an  anastomotic  vesad  (osemdin^  lumbar  tmm) 
whioh  oonnectfi  togi^tljor  the  several  lumbar  veins,  and  estnliliahes  s 


coramuuictition  below,  cither  directly  or  iudirectlj,  with  the  cominoti 
iliac   vein.     It  i&  also  juined    in   many  ctisca    by  a  branch  which 


Fig.   298.— SsfiTcn  or   tbb  priii€ifai«   srsrtMta  Fig.  29Si 

vuroca   truko,   SHowtna    tu£    azt(k>9  ymhis. 

For  iho  cktailcd  de^riptlon  of  thin  fignro  mo  p. 
IC^L  Tbo  foil  owing  Lndicfitioiis  relato  to  the  Aeoom- 
panying  ydji  of  the  text :  8»  left  suj>erior  miorco«ftal 
vein,  contmued  below  into  the  left  upper  ozjgoa 
vem  ;  the  saperior  intoiooHtjU  rem  of  the  right  side 
is  seen  piumiig  dowuwimla  into  the  burge  OKjgM 
vein  ;  9»  9,  9,  large  azygos  vein  ;  9',  left  lower  uygos 
vein;  10,  thoracic  duct;  11^  lufmor  tcdb  caya; 
12,  umon  of  a  br&nch  of  the  left  lower  (Lsjrgoe  with 
the  Jefi  renal  rein  ;  13,  IS",  ri^^ht  and  left  aficcadlng 
Ittmbar  Tcitu,  ooutlnucd  upwards  into  the  corroa- 
jjonding  iixygOA  vclna  ;  15,  tiubu  of  lum  bur,  ilio- 
lombar,  and  sacral  Tcins. 
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opens  distally  into  the  inferior  vena  "jgi^^ "^WS^ V^  ^^ 
cava,  or  into  the  renal  vein,  and  weft-  £i^^^un  t f^ ^^ 
uioually  it  takes  its  origin  fiolely  in  this 
way.  Passintr  from  the  abdoioen  into 
tlie  tliorax  tln^ough  the  ixortic  opening  in 
thu  diaphragm,  or  to  the  onter  side  of  that 
i>peniTig  tlirough  the  fibres  of  the  rifjht 
cms,  the  azy^'os  vein  ascends  on  the  Ijoditts 
of  the  dorsal  vertebraj  Uy  the  level  of  the 
tiftli  rib,  ivhere  it  arciies  forwards  over  the 
root  of  the  ri^ht  luncr,  and  then  opens  into 

the  snjX'Hur  ^ena  cava,  immediately  abovo  r'Odfif'TB iW JTVvX 
the  ]M>int  at  wiiicli  that  vensel  pi^rftiratcs 
the  iK'rieai"dium.  'When  pagsing  throngh 
the  ojK'ning  in  the  diaphragm,  this  vein 
in  accompanied  l>y  the  tliomcie  dnct,  both 
being  sitnated  on  the  right  side  of  tbo 
aorta.  In  the  thorax,  maintaining  the 
same  jxisition  with  respect  to  the  dnct  and 
the  aorta,  it  posses  in  front  of  the  inter- 
oostal  arteries,  and  is  covered  by  the 
pleura.  It  receives  the  intercostal  veins 
of  the  right  side,  with  the  exception  of 
that  from  tbo  first  space,  the  nj^otr  two  or 
three  of  tht^e  vessels  hein*^  nnited  into  a 
ehort  common  trunk  which  is  known  as 
the  »uperhr  inteirosfal  vein  (\k  VJH),  and 
wln*cb  op^ns  into  the  conmuji*  emeut  of  the 
arch  of  tlie  azygos  vein.  It  i«  nlm  joined  by 
tlie  left  azygus  veins,  by  the  riglit  bronchial  j^i 

vein,  and  by  several  snadJ  a?suphageal,  peri- 
cardial, ami  pt»sterior  mediastinal  veins. 

The  l«ft  lower  or  small  aiygOB  "wmn 
(v.  hemiazygos)  commenoea  as  the  ascend- 
ing him  bar  vein  of  the  left  side,  or 
frequently  by  a  communication   with   the  oorpesponding  renal  vein, 
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selJam  with  the  supmronol  or  spennatic.  It  enters  the  thorax  thitnii 
the  lef  tcrufl  of  the  diaphragm  and  asceads  upon  the  spine,  in  front  of 
lower  intei'ooQtal  artenee^  to  the  level  {most  Ircaaently)  of  the  ninth  dorsal 
vertebra,  whore  it  crosses  to  the  ri«;ht  behiiad  tiie  aorta  and  opens  intotlie 
lar*i^e  azygoB  vein.  It  receives  the  intercostal  veins  from  the  lower  three  or 
fotir  spaces  of  the  left  side,  and  some  small  branches  from  the  medi; 

The  left  upper  azygos  Tern  (v.  hemiazygos  accessoria)  is 
by  the  nnioM  of  the  veins  from  four  or  five  intercostal  epaces^ 
firom  the  fom^th  ix>  the  seventh  or  eighth  inclusive,  and  it  reoeiv^ 
some  mediastintd  branches  and  the  left  bronchial  vein.     It  commnni* 
cates  above  with  the  siiperior  intercostal  vein,  and  below  it  opens  into 
tlie  large  azygos  vein,  either  separately  or  in  common  with  the  lefk  lower 
Qzygos  vein. 

The  mfetrosial  veins  are  single  vessels  lying  in  the  intercostal 
aljove  the  arteries,  which  they  follow  closely  in  their  ramifications, 
are  joined  by  large  posterior  branches,  collecting  blood  from  the  mosc] 
of  the  back,  the  doi'sal  spinal  plexns  and  the  B|>inal  canal,  and  by 
tmgs  from  the  bodies  of  the  vertebras,  before  terminating  in 
superior  intercostal  or  azygos  veins.  The  vein  from  the  firei  spioe 
paKses  forwards  in  company  with  the  superior  intercostal  artery,  and 
opens  into  the  innominate  vein  or  one  of  its  branches,  most  frequently 
the  vertebral  (B,  G,  Morison,  Journ.  Anat.,  xiii.,  84 G). 

The  bronchial  veins  are  of  email  size  and  return  only  a  portion  of  the 
blood  conveyed  to  tlie  lungs  by  the  bronchial  arteries.  They  are  formed 
by  the  union  of  branches  from  the  larger  bronchia!  tnbes,  as  weH  « 
from  the  other  structures  of  the  lung,  and  issue  at  the  hilos  of  that 
organ,  where  they  receive  other  twigs  from  the  lower  part  of  the  tracbet 
and  from  a  fine  plexus  in  the  posterior  mediastinum.  The  vein  of  the 
right  side  opens  into  the  lar^e  azygos  vein  near  its  termination  ;  Uttt 
of  the  opposite  side  ende  in  the  left  upper  azygos  vein.  The  miinite 
veins  from  the  smaller  bronchial  tubes,  and  some  of  those  from  the  largv 
ones,  terminate  in  the  pulmonar}^  veins,  as  do  also  several  branches  hsm 
the  mediastinal  plexus  (Zuekerkandl,  Wiener  Sitzungsber.,  1881). 

As  the  azygos  veins  communicate  below  with  the  inferior  vetia  caTi 
or  some  of  the  branches  of  that  vessel,  while  they  tcnninate  above  ii 
the  superior  cava,  they  furm  a  supplementai-y  channel  by  wliich  Uood 
can  be  conveyed  from  the  lower  part  of  the  bcHly  to  the  heart  in  ciaes  df 
obstruction  of  the  inltrior  tnink.  There  is  generally  a  valve,  OCKVI 
frequently  consisting  of  two  segments,  in  the  arcli  or  at  the  npper  end  «f 
the  ascending  portion  of  the  large  azygos  vein»  but  in  the  majority  of 
cases  it  is  not  s'llficient  to  close  the  vessel  completely.  In  rare  \m  ^ 
only  is  a  valve  pa'sent  in  the  left  lower  azygos  vein  at  or  near  its 
nation.  The  iutercostal  veins  from  the  nppcr  spaces  have  valves 
fiiefiueotly  tlum  not  at  their  openings  into  the  azygos  veins ;  in  tlie 
lower  int4:?rcostal  veins  valves  are  seldom  present  (Graber,  Aiiji,  t 
Anat,  1866). 

V&rieties. — Tlio  aiygos  veina  of  tlie  left  side  pc«flent  many  vatietlet  hsA  l| 
the  number  of  interoofital  veinjB  wMoh  each  reooiree,  Had  ta  the  *"*^TH)r  i&  l 
they  are  oooBOOted  with  the  hirge  uygoe  Tein,    Two  or  thiM  of  tho 
tnteroofltal  veins  of  ther  left  side  froqiientlj  unite  into  a  ahoit  iBtem 
trunk,  whkh  pawoB  directly  into  the  large  azygos  yein ;  or  the  left  Qppir  i 
vein  may  be  absent,  the  intercoet&l  veins  which  nsually  form  that  v«anl 
ocmtinaed  across  the  spine  and  opening  indepctndently  into  the  main  alam,    Ito 
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left  Buperior  intercostal  and  upp&t  Kzjgoa  veins  Afe  Bomeilmes  repreaentod  hy  « 
Binglo  vcBsel,  which  may  join  either  the  corrt^si^pondiiig  iniiominatG  vein  above, 
or  tho  larga  azygos  vein  below.  OccoBlonallj  all  tlie  interooatal  veins  of  th« 
left  side  are  coUcctod  into  a  longitudinal  tnmk  which  tt?nninatca  in  the  left 
innominate  voin,  the  armngemcnt  corresponding  to  that  on  the  rl^ht  gide  ;  and, 
on  the  other  hand,  inatancea  are  eometunes  met  with  in  which  there  is  only 
a  single  azjgos  vein  ascending  on  the  front  of  the  npine  and  receiving  tho  inter- 
costal vcin»  of  both  sides^  Tianspoaitiou  of  the  azygoii  veins  is  recorded  by 
G ruber,  the  larger  veeacl  being  plaoed  on  the  left  side,  receiving  the  smaller 
right  veinii,  and  then  arching  forwazda  over  the  root  of  the  left  lung  to 
open  into  the  left  end  of  the  ooronaty  sinus  of  the  heart,  Urns  resembling  the 
condition  which  is  nonmil  in  the  sheep  and  some  other  animals.  The  foregoing 
varieties  are  readily  explained  by  leferonoe  to  the  mode  of  development  of  theee 
vossehj  (eee  Vol  II). 

In  several  oasee  the  inferior  vena  cava  haa  been  eeen  oontinned  into  the  azygoa 
vein,  which  is  then  of  course  extremely  large  (see  varieties  of  the  inferior  cava), 
and  the  spermatic  vein  or,  en  the  left  Aide,  the  renal  and  suprarenal  veins  have 
also  beoa  obearved  tcrminathjg  in  the  same  manner. 
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The  veins  of  the  s])iiio  form  plexuses  extoodint,' along  the  whole  length 
of  the  colmnn,  and  may  bo  divided  into  the  fuUowiug  Bcts  :  1,  the  doraal, 
placed  deeply  in  the  vertchnd  pn^"^Jove8  ;  2,  the  veins  of  the  budies  of  the 
vertebnB ;  S,  the  anterior  longitudinal,  lyin^  within  the  canal  at  the 
btick  of  the  bodies  of  the  vertebrae  ;  4,  the  posterior  longitudinal,  ako 
situated  witliin  the  canal,  along  the  fore  part  of  the  iirches  of  the  vertebrae ; 
and  5,  the  veiuM  of  the  spinal  cord*  There  arc  likewise  branches  of 
conmmnicatiou,  some  of  which  unite  the  sevend  sets  with  one  another^ 
while  others  bring  them  into  connection  with  the  gejieral  venous  system. 
The  veins  of  the  spine  lia^'c  no  valves.  {8ce  Breschet,  "  Les  Veines  du 
Rachis,**  and  '*Le  Systeme  Veinenx/*  Paris,  1821)  ;  Cloquet,  *'Anatomie 
dfiBcriptive/*  L^c.) 

The  doTWl  spmal  veias  are  derived  from  tlie  mnsclce  and  integu- 
ment of  the  back,  and  form  a  plexus  over  the  arches  of  the  vertebras. 
The  largest  tributaries  pass  forwardii  by  the  side  of  tlie  InterspinouB  liga- 
montg,  procciding  in  many  cases  from  a  median  longitudjiial  vessel 
ploe^  over  the  spinous  processes  of  several  vcrtebrao.  Offsete  from  the 
plexus  perforate  the  ligamenta  subflava  to  join  the  posterior  longitudinal 
veins  witbin  the  spinal  canal,  and  at  tbe  outer  (mrt  of  the  vertebral 
groove  other  veins  are  given  off,  which  pass  forvvards  between  the  trans- 
verse processes  and  oj)en  into  the  posterior  bmnches  of  the  intercostal 
and  lumbar  veins,  or  in  the  neck,  where  the  plexus  is  most  dcvelo|)ed, 
into  tbe  vertebral  vein. 

The  veins  of  the  bodies  of  the  vertebne  are  comparatively  largo 
veseeb  cM/ntaineil  in  the  cauals  witbin  these  boneSi  tlie  arteries  which 
•ocompany  them  being  very  «malL  They  anastomose  on  the  ftiont  of 
the  vertebra)  with  the  veins  in  that  situation,  and  the  trunk  of  each, 
having  reached  the  siiinal  eunal  through  the  single  or  double  foramen 
on  the  jM>st-erior  surface  of  tbe  lK»dy  of  the  vertebra,  opens  into  the 
cxirreBponding  transverse  bmncb  uniting  the  anttn-iur  longitudinal  veins. 
The  anterior  longitudinal  spinal  veins  are  two  large  plexiform 
vcfifiels  which  extend  the  whole  Icugth  of  the  spinal  canal,  l^ing  behind 
tbe  bodies  of  the  vertebne,  one  along  each  e«ige  of  tlie  posterior  common 
li^icnt.  These  veasisls  are  dilated  oppoaita  the  bodiea  of  the  vertebrae, 
where  the  right  and  left  veins  ace  connected  by  krgo  tronsverac  brancheti 
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plaood  betweeu  tlic  ix)6terlor  common  ligament  and  the  Ixxnes,  and  i 
Btricted  OTLT  each  intervertebral  disc,  at  which  point  an  offiiet  is 
outwards  tbron^^h  the  corresponding  interverLcbral  foramen,  Supenorlj, 
tlic  anterior  spinal  veins  commnnicate  with  the  basilar  sinus  cbraig:k 
tbe  foramen  ma^^inm,  and  form^  with  the  posterior  lon^tadinal  Tern 
and  the  lower  end  of  tlie  occipital  sin«s,  a  venous  ring  in  the  witrtaiwe 
of  tbe  dura  mater  round  that  opening. 

Ffe.  2?>9.  Fig.   290,  A  and   B,  — HoRiaoiTTAi.   MM» 

BKCTIU5B   07    LuWER    DORSAL    VIERTKBElUi, 
TQK  EXTERNAL  AKI»  IITTERKAI.  VKISS  OW  1 

(after  BrcsclietJ.     | 

a,  Hpinou»  process;  b,  tmnsTeivft  pnttMi  % 
bcHly  ;  d^  spiatd  canal ;  1,  external  veii»  4l  At 
body;  2,  doreal  «pinal  veins,  commiiiiM 
tbe  internal  and  formiDg  &  pleziut  ortr  Un  J 
iind  procGBaai ;  3,  posterior,  and  4,  antetiar  I 
plexus  of  Tcins  of  tbe  apiiLal  catiAl ;  6,  intonnl  nlB 
of  the  body  joining  the  jmtorior  apiiuJ  wtatm;  % 
Itosterior  biiinchew  of  the  intercuatal  tcIiu. 

The  posterior  longitudiaial    mpiatSi 
veiDM,  also  two  m  nnmber,  art*  c\mttitnt<{ 

iti  the  loose  tissue  between  the  tliira  maUf 
unil  the  posterior  wall  of  the  spinal  cmiiJ 
They  are  often  much  broken  nr        "    "^ 
of  their  course,  and  they  commni 
one  another  by  numerous  cross   i  ^ 

on  the  anterior  surface  of  the  ;  i  I  —  .' 
tbe  vcrtebrie,  with  the  dorsal  sj- 
by  branches  {lerf orating  the  1 
snbflava,  and  with  tlie  occipital  sinus  hf 
bmnches  which  ascend  through  the  for»- 
men  magnum.  From  the  plexus  thaa 
formed  ofl'sets  pass  outwards  to  the  iut-er vertebral  foramina,  where  thej 
join  the  similar  branches  given  otf  by  tlie  anterior  longitudinal  veins. 

The  Tarns  of  thm  spinal  cord  arc  of  small  size  and  run  wicii  a 
tortuous  coui-se  in  tbe  substance  of  the  pia  mater,  where  thej  fbrm  t 
network  witli  elongated  meshes.  They  ai-e  larger  below  than  9bQf%% 
and  one  vessel,  which  exceeds  the  others  in  size,  lies  beneath  the  aiile^ 
rior  spinal  artery  over  the  anterior  median  fisssure  of  the  cord.  TCimj 
commnnicate  with  the  veius  of  the  spinal  canal  by  means  of  branciia 
which  accompany  the  nerves  to  the  intervertebral  foramina,  and  at  Iki 
upper  end  of  the  cord  they  miite  to  form  two  or  tbix-e  funall  tmb 
which  join  the  inferior  cerebellar  veiuB,  or  open  into  the  inferior  p<iwl 
Bin  uses. 

From  a  consideration  of  the  connectifin  and  arrangement  of  llli 
ditfercut  parts  of  thc^  complex  veins,  it  would  appar  that  the  mm^ 
currents  of  the  lilood  flow  thrrmgh  them  horizontally  in  the  rings  that 
are  formed  by  the  transverse  branches  between  the  longitudinal  rctni, 
and  the  ofTsetfi  proceeding  from  the  latter  to  the  mten'ertebral  fm- 
mina.  The  veins  issuing  from  the  spinal  canal  o|^n,  according  to  tlr 
region  in  which  they  aro  placed,  into  tbe  vertebral  veins,  into  th^ 
posterior  brandies  of  the  inteixostal  and  lumbar  vein?,  and  into  tim 
iDiora]  saci^  veins* 
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The  inferior  or  ascending  vena  cava  returns  the  blood  from  the  lower 

and  abdomen.    It  begins  at  the  junction  of  the  two  common  iliac 

in  front  of  the  fifth  lumbar  vertebra,  and  thence  ascends  along  the 

it  side  of  the  aorta,  being  covered  by  the  duodenum,  pancreas,  and 

commencement  of  the  portal  vein,  to  the  posterior  border  of  the  liver ; 

'*'       it  becomes  embedded  in  a  deep  groove,  not  unfrequently  a  canal,  in 

organ,  and  inclines  forwards  to  reach  its  opening  in  the  tendon  of 

^  diaphragm,  to  the  margin  of  which  the  wall  of  the  vessel  is  firmly 

^^nWL    After  perforating  the  diaphragm,  it  is  enclosed  for  a  very  short 

'    ioe  in  a  fold  of  the  serous  layer  of  the  pericardium,  and  then 

by  entering  the  right  auricle  of  the  heart.    A  semilunar 

known  as  the  valve  of  Eusiachius,  is  situated  over  its  entrance 

the  auricle,  but  this,  as  explained  in  the  description  of  the  heart, 

only  the  vestige  of  a  foetal  structure,  variable  in  size,  and  without  in- 

lenoe  in  preventing  reflux  of  the  blood. 

Tributaries. — Besides  the  common  iliac  veins,  the  inferior  vena 

receives  the  following  : — 

1.  The  lumbar  veiiui  (fig.  298,  p.  513)  correspond   in  number 

^^      th  the  arteries  of  the  same  name.    Thev  are  formcJl  by  the  junction 

p:'^ani!0rti9r  branches  from  the  wall  of  the  abdomen,  where  they  communi- 

'  Itaile  with  the  epigastric  and  other  neighbouring  veins,  and  posterior 

Q '  Innches,  of  larger  size,  which  receive  tributaries  from  the  muscles 

'^^  '  tf  the  back,  the  dorsal  spinal  plexus,  and  the  spinal  canaL    Passing  for- 

rds  npon  the  bodies  of  the  vertebrae,  behind  the  psoas  muscle,  and 

the  left  side  also  behind  the  aorta,  they  terminate  by  opening  into 

i  back  of  the  inferior  vena  cava.    Two  of  the  vessels,  either  of  the 

\  or  of  opposite  sides,  may  join  together  into  a  single  trunk  before  their 

twrmination.    The  lumbar  veins  of  each  side  communicate  with  one 

another  by  means  of  branches  which  cross  in  front  of  the  transverse 

prooeflses,  and  in  this  way  a  longitudinal  vessel  is  formed,  called  the 

mteau^ig  lumbar  vein,  which  connects  together  more  or  less  completely 

tibe  lateral  sacral,  ilio-lumbar,  common  iliac,  and  lumbar  veins,  and  is 

omfcinned  upwards  into  the  corresponding  azygos  vein. 

S.  The  apmnatio  veiiui  (in  the  mde)  proceed  upwards  from  the 
tMfeick  and  epididymis,  and  form  in  the  spermatic  cord  a  thick  plexus 
of  oonvolnted  vessels  known  as  the  spermatic  or  pampiniform  plexus. 
Finning  through  the  inguinal  canal  into  the  abdomen,  in  company  with 
tlie  spermatic  artery,  the  branches  from  this  plexus  join  into  two  or 
three  veins,  and  these  again  unite  into  a  single  vessel  which  ascends  be- 
neath the  peritoneum,  on  the  surface  of  the  psoas  muscle,  and  opens  on 
the  right  side  into  the  vena  cava,  on  the  left  into  the  renal  vein.  The 
^lennatic  veins  sometimes  bifurcate  before  their  termination,  and  in  this 
case  one  branch  may  enter  the  vena  cava,  the  other  the  rend  vein. 

In  the  female  the  ovarian  veiiui  have  the  same  general  course  as  the 
orarian  arteries  ;  they  form  a  plexus  near  the  oYBTjXovarian  or  pampini- 
form pUanis)  in  the  broad  ligament,  and  communicate  freely  with  the 
uterine  plexus. 

Imperfect  valves  are  present  in  the  spermatic  veins  below  the  external 
abdominal  ring  ;  and  in  exceptional  cases  they  have  been  seen  in  the 
ovarian  veins.  There  is  also  in  most  cases  a  valve  at  the  termination  of 
eadi  spermatic  or  ovarian  vein,  but  this  is  not  unfrequently  absent  on 
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the  left  Bide,  and  then  a  valve  will  genemlly  be  found  in  the  renal  vein 
not  more  than  a  quarter  of  an  inch  from  the  entrance  of  the  former 
vesftel  (Rivington,  Joum.  Anat.»  vii.,  163), 

3.  The  renal  or  emnlgent  veins  are  Bhort  hut  i^ide  vessels  wMc 
issue  from  the  hilas  of  the  kidiity,  and  pass  inwards  in  front  of 
correspondiDg  ai^teries  to  join  the  rcna  cava  nearly  at  a  right  angle, 
left  nmially  a  little  higher  up  than  the  right.    The  vein  of  the  left  giti 
IE  also  longer  than  the  right,  and  passes  in  front  of  (rarely  beliind)  tl 
aorta.     The  renal  veins  receive  email  hranches  from  the  snprarena 
bodies,  and  the  left  ia  joined  also  by  the  spennatic  and  capsular  vein 
of  the  same  side,    Yalvea  are  occasionally  present  in  the  renal  veiiifl  i 
in  some  of  their  hranches  (Rivington). 

4.  The  caf  inlar  or  suprarenal  irehm  are,  relatively  to  the  orgafis 
from  which  they  arise,  of  coiifiidtrable  size.  On  the  right  Bide  the  vein 
ends  in  the  vtna  cava,  on  the  left  in  the  renal  vein. 

5.  The  liepatio  Teins  retiuii  the  Llood  conveyed  to  the  liver  by  the 
portal  vein  and  the  hepatic  artery.  They  converge  to  the  groove  in 
which  the  inferior  vena  cava  lies,  and  are  collected  mainly  into  two  or 
three  large  trunks  which  open  obliquely  into  that  vessel.  There  ia  abo 
a  variable  number  of  smaller  hranches  which  collect  the  blood  fiYim  the 
adjacent  portions  of  the  glaud  and  pass  directly  into  tlie  vena  cava. 
The  hepatic  veins  have  no  valves  ;  but^  owing  to  their  obliqae  entrance 
into  the  vena  cava,  a  semilunar  fold  is  formed  at  the  lower  border  of  the 
orifice  of  each  vein, 

6.  The  inferior  plirenlc  veins  are  two  in  nuraher  on  each  side,  and 
follow  the  coui-se  of  the  arteries  of  the  same  name.  On  the  left  side 
these  vema  often  join  the  suprarenal  vein. 

Tarletles. — It  occaaionaUy  bappenB  that  the  left  oommon  iliao  vein  ia  oon- 
tjnnod  upwards  on  the  left  fdde  of  the  aorta,  after  having  given  off,  m  moit  of 
these  casee,  a  connecting  branch  of  yuriable  size  to  the  ng-ht  vein  nt  tJie  luBri 
|»lAoe  of  jnnc^on.  Alxjut  the  level  of  the  iecond  lumhajr  vertebra  it  recseiv«i  Ifci 
left  renal  vein,  am\  then  crosses  in  front  of  (veij  rarely  behind)  the  aorta  to  join 
the  right  oommon  iliac  vein,  which  posses  up  in  the  nstud  plooo  of  the  hutenot 
vena  cava.  The  vein  on  the  left  of  the  aorta  in  these  cases  is  regarded  hf  W» 
Kianae  ns  a  persffltent  lower  portion  of  tlie  left  cardinal  vein  of  tha  f cBtaa.  Is 
rarer  cosca  the  inferior  vena  cava  i»  placed  in  the  lower  port  of  its  ooiuve  mt  fh§ 
left  mde  of  the  aorta,  and  crosses  over  the  latter  vefisel  to  gain  its  iieoal  **tnniiitf\ 
after  having  been  joined  by  the  left  renal  vein.  It  is  obviooa  that  thia  nondlMM 
would  rt^ult  from  the  foregoing  variety  if  the  vein  of  the  right  widim  mi 
obiitcrated. 

In  casen  of  traaspodtion  of  the  viacora,  without  other  abnortnality  (p.  356),  t^ 
inferior  vena  cava  ib  of  conrfte  on  the  left  iride  of  the  aorta  throoghOFQt. 

In  a  few  instance»  the  inferior  vena  cava,  instead  of  ending  in  tlia  lifM 
auricle  of  the  boart,  has  l»een  seen  following  the  conree  of  the  right,  or  eft^en  «l 
the  left,  azygoa  veint  pojRHing  through  the  diaphragm  by  the  aide  of  the 
and  ofioending  through  the  posterior  mediostinnm,  to  join  the  snperior  vena 
which  therefore  retaisa  the  blood  from  nearly  the  whole  of  the  body.  In  i 
caaes  the  hepatic  veina  do  not  join  the  inferior  cava,  but  form  a  tntak  wUci 
opens  into  the  right  auricle  at  the  iifiua!  place  of  termination  of  tliat  v^MiL  !■ 
this  variety  it  may  be  fi^p|>0£}cd  that  the  normal  inferior  cava  haa  noi  Its 
developed,  and  that  the  blood  is  retomed  from  the  lower  part  of  the  bo<|y  l^a 
peraifltent  cacdiDol  vein.  (See  the  aoconnt  of  the  development  of  tha  niMlfilsf 
in  Vol  11.) 

Snpemnmeraiy  renal  vein*  are  occfutionany  met  with,  but  not  ao  &%«|ui!iiUy  m 
imjiemumeraTy  arteries ;  and  one  of  those  vessels  on  the  left  iide  may  o^am  iaii 
the  corresponding  a^goe  veinj  as  may  also  the  ipermatic  or  ntjtruftmit  ««^ 


COMMON   lUAO   VEINS.  619 

The  hepatic  veim  have  been  seen  forming  a  tnink  which  opened  independently 
into  the  right  aoriole  (Hyrtl) ;  and  a  single  hepatio  vein  has  been  f  onnd  to  end 
in  this  way  (Eadyi),  or  in  the  left  anriole  (Breschet),  or  in  the  right  ventricle  of 
the  heart)  where  its  orifice  was  guarded  by  a  valve  (Bothe). 

oonov  niAo  yeihb. 

The  common  iliac  veiiiB  are  formed  on  each  side  by  the  conflnenoe  of 
the  external  and  internal  iliac  yeins.  Extending  from  the  base  of  iihe 
sacmm  upwards  to  near  the  junction  of  the  fifth  with  the  fourth 
lumbar  vertebra,  at  a  point  a  little  to  the  right  of  the  middle  line,  the 
two  common  iliac  veins  unite  to  form  the  inferior  vena  cava.  The  right 
vein  is  shorter  than  the  left,  and  is  nearly  vertical  in  its  direction.  The 
ri^ht  vein  is  placed  behind,  and  then  to  the  outer  side  of  its  artery ; 
while  the  left  vein  is  to  the  inner  side  of  the  left  common  iliac  artery, 
and  then  passes  behind  the  right.  These  veins  are  usuallv  destitute  of 
valves,  but  in  a  few  instances  one  has  been  met  with  (Friedreich). 

Latebal  tributabies.— The  ilio-lvmbar  vein  collects  branches 
from  the  hinder  part  of  the  abdominal  wall,  from  the  muscles  of  the 
back,  and  from  the  spinal  canal,  and  emerges  from  beneath  the  psoas 
muscle  to  enter  the  lower  part  of  the  common  iliac  vein.  It  communi- 
cates above  with  the  lumbar,  and  below  with  the  lateral  sacral  veins. 

The  middle  sacral  veina,  two  in  number,  ascend  on  the  front  of 
the  sacrum  with  the  middle  sacral  artery,  and  join  above  into  a  sinde 
vessel  which  opens  into  the  left  common  iliac,  or  occasionally  into  tne 
angle  of  union  of  the  two  large  veins.  They  anastomose  freely  with 
the  lateral  sacral  veins,  and  by  smaller  branches  with  tiie  veins  of  the 
rectum. 

Varieties.— The  common  iliac  vein  is  sometimeB  divided  into  two  veeselB  for  a 
portion  of  its  extent.  Absence  of  the  common  iliac  vein  of  one  or  both  sides 
has  been  met  with  by  Omber,  the  left  external  and  internal  iliac  veins  in  one 
instance  being  continued  upwards  to  enter  the  commencement  of  the  inferior 
cava,  and  in  another  the  two  internal  iliac  veins  being  joined  into  a  common 
trunk  which  unites  with  the  right  and  left  external  iliac  veins  to  form  the  vena 
cava  (Virchow's  Arohiv.,  liv.,  190). 

VJUHB   OF   THE   LOWBB   Lm   AHB   PSL7IB. 

The  veins  of  the  lower  limb  are  divisible  into  two  sets,  those  of  the 
one  being  deeply  seated,  those  of  the  other  running  in  the  superficial 
fascia.  AH  the  veins  of  the  lower  limb  are  provided  with  valves,  and 
these  are  more  numerous  than  in  the  veins  of  the  upper  limb.  The 
deep  veins  have  more  valves  than  the  subcutaneous  set. 

8X7FSBFZOZAL  VBZN8  07    THB    Z<OWaB   LIICB. 

Immediately  beneath  the  integument  on  the  dorsum  of  the  foot 
there  exists  a  network  of  veins  receiving  the  branches  from  the  toes  and 
forming  a  more  or  less  regular  arch,  from  which  issue  two  principal 
trunks,  named  the  internal  or  long,  and  the  external  or  short  saphenous 
veins. 

The  internal  or  long  saphmionfl  vain  extends  from  the  ankle  to 
within  an  incli  and  a  half  of  Poupart's  ligament.  Taking  rise  from  the 
inner  part  of  the  plexus  on  the  dorsum  of  the  foot,  it  passes  upwards  in 
front  of  the  inner  ankle,  and  then  behind  the  inner  border  of  the  tibi% 
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aoooinpaiiied  by  the  internal  saphenonB  nerve.  It  inclines  a  fittle 
backwards  as  it  pasecs  the  inner  condvle  of  the  Hjinnr,  and  a^endin^ 
along  the  inner  and  fore  port  of  the  thigh,  l<:»!lowin|j  the  course  of  the 

sartorios  muscle,  it  passes  through  the  saphenous 
Fig.  300.  opening  iu  the  fascia  lata  to  terminate;  in  tht 

femoral  vein. 

Fig.  3CH>.~Tas  iNTXBifAL  sapbxwous  ▼six. 

1,  saphenous  opening  in  the  faacia  lata  ;  a^  sopetficul 
epiga&tric  ycin  ;  &,  external  pudJc  ;  r,  superficial  eimifliflcft 
iliiic  ;  c/,  external  or  tbort  sftpfaenouH  bogiiuuikg  on  lAa 
dorauiQ  of  tlie  ioot^ 

The  internal  BaphenouB  vein  commmiicilct 
below  the  ititiTnal  malleoli  us  with  the  deep 
plant jii"  veins,  m  the  h}*;  with  the  veins  aooom- 
panyiog  the  anterior  and  {losteri or  tibial  attenea, 
and  in  the  thij^b  one  or  more  branchea  pui 
between  it  and  the  femond  vein.  It  is  joined  $1 
its  commencement  by  8U|xTheial  branches  frcm 
the  inner  part  of  the  mh  ;  in  iU  caunie  upwirdi 
by  numerous  eutaneoim  branches  fnum  tbe  kg 
and  thi^xh  ;  and  close  to  its  termination  bj  tk 
sufyerficM  cireimflex  iliac ^  superficial  ffmfettirk^ 
and  ej-ienial  pmiic  reim,  correspjndjng  isevenUj 
to  the  arteries  of  the  same  name,  as  irell  aa  m 
many  cases  by  a  large  anterior  branch  whkh 
aacends  in  the  thigh  over  the  position  of 
femoml  artery.  There  is  also  verjr  frequent 
jmslerhr  branch  of  considerable  size,  coUooIJi 
blcHxl  fivam  the  inner  and  back  parts  of  the 
and  ufkeiiiug  into  the  saphcuous  vein  a  III 
l)elow  its  fjpertwrc  in  the  fascia  lata. 

Tfie  external  or  short  aaphenoiui   ^aia, 
smaller  than   the   internal,  prixeothj    from 
outer  end  <>("  the  arcli  on  the  dorauni  of  th*.'  fi 
It  i)a8ses  behind  the  outer  ankle,  and 
the  leg  along  the   outer  1  border  of  tbe 
i^fifi\         Achillisi  iu  company  with  the  external 

nerve,  and  then  over  the  interval  Ix^tweaQ  lOi 
hemlsof  the  giustnx'uemius  to  the  lower  paiiff 
the  ptjpliteal  space,  vvhei*e  it  perforates  the  deip 
fascia  to  end  in  the  |K»ph'teal  vein.  Oppodte 
ific  ankle  and  along  the  leg  it  eummutucata 
with  Lbe  deep  veins ;  and  it  receives  enperficttt 
branches  frum  the  outer  \mt  of  the  fooi  aad 
heel,  and  tbe  back  of  the  leg,  a«  well  aa  am 
which  descends  on  the  posterior  surface  of  Uk* 
thigh.  A  couimunieating  branch  paaaea  ftm 
this  vc88el  near  ita  termination  apwaitla  wbA 
forwards  to  die  internal  saphenous  vciup  and  sometimes  the  trunk  ilsdif 
follows  this  eoui-se,  having  no  oonncction,  or  only  a  very  small  one, 
ilie  popliteal  vein* 
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DmtF  VXINa   OF  THX   LOWEB   ItlMB. 

Tlie  deep  veing  acoompanj  the  arteries  and  their  branchca,  following 
exactly  their  distribution.  Those  below  the  knee,  Ixini^  for  the  most 
pai't  disposed  in  paii-a,  and  prescntinp^  the  disposition  described  in  the 
corresponding,^  veina  of  the  upper  limb,  ai'e  named  the  ren(i'  romii^s  of 
the  vessels  with  which  they  are  associated.  The  venit!  comites  (if  the 
arteries  i>f  the  leg,  namely,  the  anterior  and  posterior  tibial  veini 
(the  latter  baviu*^  previously  receivt^d  the  peromealj,  unite  neiu-  the 
lower  border  of  the  popliteus  mnjscle,  and  form  by  their  junction  the 
popliteal  vein. 


Fig.  30 L— The  SLxrtKWAh  saphskous  vKtu* 

TLo  vem,  commeucing  on  tlio  donsum  and  outer  aide  of  the 
fixit,  k  Been  to  poaa  uji  UOnntl  the  outer  ankle  and  to  dip 
beDCfUh  the  faKiA  iu  the  popliteal  space. 


Fig.  sot 


Tlie  popliteal  vein,  thus  fonned,  receives  smaller 
hrnnehes  eorrcHpondiu^  to  the  articular  and  mus- 
cnhir  arterity?,  and  the  larger  branch  named  the 
exterual  saphenous  veiu.  Iii  its  course  upwards  tlie 
Tein  is  platm!  fiuperticially  to  the  popliteal  artery, 
and  it  crosses  that  vessel  gradually  from  the  inner 
to  the  outer  side.  It  passes  with  the  arttry  thi'"""i! 
the  operiiu^  in  the  fidductor  magnius,  and  I 
cf^ntiuuous  with  the  lemoral  vein* 

Varieties. — Tlio  union  of  the  yvAnn  which  form  the 
popllteAl  in  of  ben  farther  up  than  u^im).  and  the  lower 
jiart  of  the  urtery  Is  then  aooompanied  bj  two  vein*. 
Thit  arrangement  in  some  rare  cases  extendi!  to  tho  entire 
length  of  tho  orteij. 


The  fomoral  vein  extends,  like  the  artery  which 
it  aa^ompauies,  t!i rough  the  upper  three-fourths  of 
the  thii^li,  and  terminates  at  Poupart*s  lipiment  in 
the  external  iliac  vein,  PlaciKl  behind  and  at  first 
somewhat  to  the  outer  side  of  the  artery,  it  ^adualiy 
iiielines  inwards,  and  on  reaching  Poupiirt'a  hga- 
inent  lice  on  the  irmer  sidt^  on  the  simie  plane 
with  the  artery,  from  which  it  is  Bcparatitl  only  by  a  sh'f^ht  partition  of 
the  membranous  ftheath  investing  both  veaaols.  In  the  lower  part  of 
its  c<mr«e,  the  vein  i-etjeives  tJic  branehes  which  aet-omptny  the  onsets  of 
tlie  HUjxTfieiul  femoral  aitery  ;  in  the  upper  part,  the  deep  frnnofral 
{profitHihi)  vein  opens  into  it,  having  first  recen^ed  the  vente  comltes 
of  tlie  bniru^hes  clerivcHl  from  the  deep  femonxl  artery ;  and  near  its 
termination  it  is  joined  by  the  internal  saphenous  vein.  The  femond 
vein  contains  several  viilvt-s,  and  one  m  always  present  at  the  entrance  of 
the  profunda  vein.  In  many  ctk»e«  there  is  another  valve  Ix^tween  the 
lattiT  point  and  Poupart's  ligament  (Friedreich,  Mor]:»h.  Jalirb.,  vii., 

Varieties. — Tho  femoral  vein  OGCuaionnlly  pnmieB  a  ecmme  dilfcrent  from  that 
of  the  artexy  along  the  thigh.  Extending  npwaid^  from  the  poplitozil  ppojee,  tho 
vein  La  wgn^  ewes  parfomte*  the  adductor  magniu  aboT«  the  otdiiuuy  poeition, 
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ftndt  joming^  witlt  the  deep  femonU  rein,  first  approaches  the  faznond  attesf 
the  groin.  The  Bame  vein  is  eomctimes  doublo  in  a  small  part,  or  more  i«rdj  is 
almost  its  whole  length  ;  and  this  condition t  aa  well  as  the  Bimllar  varietj  of  lU 
popliteal  vein,  may  be  explained  as  resulting  from  the  enlaj^emcnt  of  one  of  i 
pair  of  email  veins  wMoH  oonatontly  accompany  the  main  arterial  tnok 
(Lojiger). 


.IP 


The  exteTtial  Iliac  irein  is  tbe  coniinnation  of  the  femor^  vein 
Poumrt's  ligament  to  the  junction  of  the  intenml  iliac  vein,  in  the 
neignbourhood  of  the  lumljo-sacral  articulation.  It  is  at  first  intcnial 
to  the  artery,  but  aa  it  aacendg  it  gradually  inclines  to  the  back  of 
that  yeaseL  It  frequently  contains  one  valve,  very  rarely  two 
(Friedniicb). 

Fear  its  conmiencement  at  Poupart'a  ligi\mcnt,  tlie  external  iliac  Tcio 
receives  the  deep  cirmmjlex  iliac  and  epitjmirk  veins,  correspondiug  to 
the  arteries  of  the  same  name,  and  also  b,  pubic  vdn^  which  aacendfl  from 
the  obturator  vein  in  the  thyroid  foramen,  and  frcqaently  coD5titat«s 
the  principal  termination  of  the  latter  vessel. 


VSIHS  OF   THS    PDljVia 

The  internal  iUac  vein  le  formed  by  the  union  of  branches  whidi 
accompany  most  of  the  branches  of  the  internal  iliac  art<»ry.  The 
mnbilical  vein  of  the  foetus,  however,  which  in  the  cord  accompanies  the 
corrceponding  arteries,  diverges  from  these  arteries  within  the  body,  and 
passes  upwards  to  the  liver.  The  internal  iliac  vein  lies  behind  and 
somewhat  to  the  inner  side  of  the  artery,  and^  after  a  short  conne  D^ 
wards  to  the  margin  of  the  pelvis,  joins  with  the  external  iliac  Teiii«  to 
form  the  common  iliac.  No  valves  are  found  in  the  trunk  of  the  ini^raai 
iliat:;  vein,  but  they  exist  in  its  branches. 

Tributaries. — The  tributaries  of  the  internal  iliac  vein  correspood  li 
general  to  the  various  branches  of  the  internal  iliac  artery,  with  the  em^ 
tion  that  the  iutenial  pudic  vein  does  not  receive  the  main  supply  of  blad 
from  the  dorsal  vein  of  the  penis,  and  that  tlie  ilio-lumbar  veins  crtieii 
into  the  common  ihac  trunks.  The  visceral  veins  are  remarkabla  fbr  ta^ 
size  and  frequent  anastomoses,  and  form  a  aeries  of  pleznaes,  nmiid 
prostatic^  vesical,  Jmm&rThmdnl^  vaginal^  and  uterim. 

The  glutml^  sciatic  and  obturator  veins  agree  closely  with  the  arteriei 
of  the  same  name. 

The  lateral  sacral  vmns  form,  by  their  communications  with  am 
another  and  with  the  middle  sficral  veins,  a  plezus  over  the  anterior  ■«^ 
face  of  the  sacrum.  They  receive  branches  from  the  sacral  etomi 
through  the  anterior  sacral  foramina,  and  open  at  two  or  throe  pdiBli 
into  the  internal  ilitic  vein. 

The  inienml  pudic  vein  commences  as  the  vein  of  the  cot^ptit  canr- 
and  receives  in  its  course  backwards  branches  corxe&poBHiiiqr  to 
til©  oflbets  of  the  artery  in  the  perineum. 

ThQ  dorsal  vein  of  the  penis  commena^s  by  branches  which  tasneflon 
the  glans  penis  and  prepuce  and  form  in  the  first  instance  two  vetnt^  IM 
on  each  side  of  the  middle  line.  These  speedily  unite  and  ^ve  rtse  to  a 
single  vessel  which  mns  backwards  Ijetwcen  the  two  dors^  arteriei^  fa 
the  median  groove  on  the  npper  surface  of  the  penis,  receiving  on  iCa  t 
branches  from  the  corpus  spongiosum,  and  others  from  the  corpora  ca 
nosa  and  the  skin  of  tne  organ.    At  the  root  of  the  penis  the  doiaal  ^ 
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paswB  throngh  the  aperture  lx;Iow  the  subpubic  liii^ament  (p.  S35),  forming 
a  communication  on  each  side  with  the  commencement  of  the  pndicvein, 
and  then  divides  into  two  branches  which  enter  the  right  and  left 
portions  of  the  prostatic  plexus*  Ench  of  these  divisions  is  also  con- 
Pig.  302. 


'i 


'■A 
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Pig.  802.— InTREKAi.  niw  or  tbm  mjlli  pkltw  rtox  thi  lifj  mdi,  to  aaow  thi 
pAiircrpAi^  Ysnra.     (A,  T.)    ^ 

Tbd  grfittler  put  of  tlio  pdvio  waU  of  Uio  hH  «iil%  ind  tEo  upper  parti  of  the  recimii 
uid  nrinarf  Uftddor  Iuito  been  rtntovod  ;  Ibe  Idfc  mrniniwi  iliac  and  tho  ri|^t  interna] 
iliac  artorica,  andi  tbo  kfl  oxtomAl  ftnd  interoAl  iline  rcina  haTo  bo«D  out  aEort :  o^  right 
paoaii  mAgtiim  om^cle  ;  5»  anterior  vnpcrior  iliac  fipiao  ;  c^  Ponport's  Hganic&t ;  d,  eavem* 
ona  ami  Niiongy  boclJest  of  iho  pcnia  diWded  near  tho  root ;  4- ,  bulb  of  tbo  tpongj  bodj» 
above  whicb  in  the  uiuiubiaiioua  port  of  th«  arcthra  ;  r,  left  ob  pabia,  lawa  tfarougii  ckaa 
to  tbc  Kjiiiphy.Ni» ;  /,  anuB  ;  jr,  spioe  of  ibe  iAcbium  with  ibe  tmall  aacro-idaiic  lifpunonl ; 
A,  aorioQlar  aurfoce  of  Bacmtn  ;  t,  bladder  ;  k^  roctam  ;  l,  tnutfrefte  proocsa  of  the  fotirth 
lonbtf  vertebm ;  I,  inforior  vena  eara ;  1',  alNlominol  aorta  ;  2»  2*  commoii  ilia«o  Tcina  ; 
^,  rigkt  common  Iliac  arteiy  ;  3,  8,  extomal  iliac  tcIiui  ;  3',  external  iliac  artery ;  4,  i, 
internal  iliac  Ti»iiis ;  5,  5,  middle  iacral  mo  ;  6^  6,  ilio-lntabar  and  lamtiar  rcina ;  7^ 
right  gluteal  and  upper  lateral  aacral  Teina  ;  8,  %\  obturator  Tctn  and  artery  of  the  tif^% 
aide ;  9,  vema  aacondiug  from  the  yceical  plcxiii  on  tbo  right  aide ;  0^  lower  part  dt  th« 
Tetical  plcxtra  on  the  left  side ;  10^  plooed  on  the  imall  ncro-aciatie  ligament^  indicates 
on  the  ri^'bt  Htdo  the  junction  ol  the  puitic  and  adatie  Toina,  on  tlia  left  aide  the  tnink  of 
tba  pudic  iroin  ;  lO'^  periiMal  veiuit ;  11,  iilaeed  on  tha  proatetit,  the  left  diruiioa  of  the 
docMl  Tcln  of  the  pema  joiidng  tho  proKUUc  plexna^  which  ia  continued  into  the  lower 
part  of  the  Teucal  plexna ;  12,  plaoed  on  tho  lower  part  of  the  toctiuiii  may  indioato  the 
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nected  with  tli6  obturator  Tela  of  the  same  side  bj  a  tvitMmik 
branch  which  ascends  on  the  back  of  the  pubis  tonrards  tht  Ihjni 
foramen. 

The  prosiaik  plexus  is  formed  mainly  by  the  breaking  Dp  rflh 
diviBions  of  the  dorsal  vein  of  the  penis,  but  it  receives  aim  mJk 
branches  fi^om  the  gland  and  the  neighbouring  muscles.  It  mxmok 
the  base  of  the  prostate,  most  thickly  on  its  anterior  and  latent  ufotk 
and  comraunicatea  below  with  the  tributaries  of  the  pudic  T^ifcik 
above  it  is  continuous  with  the  vesical  plexus.  In  old  pteiBcna  te 
veins  generally  become  much  enlarged. 

In  the  female,  a  iimilar  plexus  surrounds  the  upper  part  of  the  imdsi 
and  receives  the  dorsal  vein  of  the  cUtork, 

The  vemcal  phms  consists  of  vessels  which  ramify  over  the  whA  rf 
the  bladder  external  to  its  muscular  coat,  being  particularly  large  nl 
numerous  towards  the  base  of  the  organ,  where  they  are  closely  oomieelii 
with  the  prostatic  and  hoeinorrhoidal  plexuses  in  the  male^  and  witk  ' 
vaginal  plexus  in  the  female* 

The  kmmrrhoidal  jjlexus  consists  of  large  and  copiously 
veins  in  the  wall  of  the  lower  part  of  the  rectmn,  immediatdy  ia 
neath  the  mucous  membrane.     From  it  proceed  sK/teriar,  middk^  fli] 
in/frior  hwnmrrlmdal  reins  accouipanying  the  arteries  of  the  sao 
and  it  coumiunicates  freely  with  the  plexuses  in  front  of  it.    The 
hxemorrhoidal  vein  being  a  branch  belonging  to  the  portal 
hfomorrhoidal  plexus  forma  a  very  free  comrnunicatioa   bet 
portal  and  general  venous  systems. 

The  vaginal  plexus^  surrounding  the  vagina  principally  in 
part,  communicates  freely  with  the  hieraorrhoidal  and  veaical 

The  tilerim  piexm  pours  its  blood  m  greatest  part  into 
veinsj  and  is  not  considerable  except  during  pregnancy. 

THE    FOBTAL    SYSTEM    Ol"    VEUSm 

The  portal  veindiBers  from  other  veins  of  the  body  in  being  sobdhriU 
into  branches  at  both  its  extremities,  Tlie  branches  of  origiflt  % 
the  union  of  which  it  may  be  said  to  he  formed,  are  the  vetna  d  Ik 
chylopoietic  viscera  (stomach,  intestine  and  pancreas)  and  of  ti 
spfeen  ;  the  other  branches,  or  those  of  distribution,  mu 
ramification  in  the  snbstauce  of  the  liver,  convey  to  the 
of  that  organ  the  blool  collected  in  the  main  trunk  Thia  blood|t»^ 
gether  T^ith  that  of  the  hepatic  artery,  after  having  aerrod  ifar  At 
secretion  of  the  bile  and  the  nourishment  of  the  livur,  ia  wfclidfin 
from  that  organ  by  the  hepatic  %^eins,  and  carried  by  thcni  inio  tk 
inferior  vena  cava.  There  are  no  valves  in  the  portal  vein  or  in  any*' 
its  tributin-k'S, 

The  portal  vein  or  vena  portie  is  about  three  inchea  in  feagtL 
Commeuciiig  behind  the  licad  of  the  pancre^is  by  the  junction  of  tk* 
splenic  and  suj)erior  mesenteric  veins,  it  passes  upwards  and  a  Utlk  l» 
the  right,  l>ehmd  the  first  part  of  the  duodenum  and  then  l>et«it<ca  ik 
layers  of  the  small  omentum,  to  the  transverse  fissure  of  the  liver,  h 
the  omentum  it  is  placed  close  l^j-hiud  the  hepatic  artery  and  the  Hk 
duet^  and  is  aceompaniL-d  by  filaments  of  the  hepatic  plexus  cf  nerviatf 
well  as  by  numerous  lymphatics,  all  these  being  surrounded  by  0ml 
-vjunective  tissue  constituting  the  capsule  of  Ghsson, 
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Near  the  right  end  of  the  transverse  fissure,  the  vena  pDrtae  becomes 
'  fioiuevvhat  enlar^^jfod  (mtm  of  Urn  portal  tmn)^  und  iniincdiatcly  divides 
into  tv\ u  branclice.  That  of  the  right  side  rubers  directly  the  substance 
of  the  eurreflpLtndinf!;  IoIk?  of  the  liver,  and  spreadfl  out  intD  lirajiches, 
each  ol'  which  ia  aaxioipstnied  hj  an  oti'eet  of  the  hepatic  artery  and  of 
[Ibe  hepatic  duct  Tht*  hft  branch,  whieh  is  graaUt-r  lait  necesearilj 
longer,  paeaes  acro6B  to  gain  the  leil  end  of  the  tranavei-Be  finsure,  where  it 
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Fig,  303,— BlAQRAHMATlO 
Ot^TUKK  DP  THB  POBTAI, 

Mxm     (A.  T.)    i 

TbeUrer  b  tnmed  op* 
vardsi  «o  as  to  pf^seni  ft 
pariioo  ol  lU  under  sur- 
u««  :  ^  gnU -bladder  ;  h, 
qundmto  I  obi  I  e  ;  r,  lelt 
lobe  ;  1,  1»  iiortAl  vein  ; 
2,  2,  6fi|>erior  meactiterlc 
Teirt ;  2^,  ita  njiddlc  eolic 
linkucL,  formiog  loops 
with  tlio  right  luid  left 
colk  rolas ;  8,  8,  btoHti- 
aal  bnutclMi;  -i-^  jian- 
eraitko-diiode&al  liranch  ; 
4,  tighl  colic  brancli ;  5| 
il«>*oc>tk;  fl,  dp  ooTDoary 
vein  of  •tdinich  \  -i^  + , 
rigkt  gMtro^piploio ;  7* 
ttpienio  Tdn;  7',  its 
fefsaches  from  tho  epken  ; 
7"^  iti  br&ticbcs  from  tbe 
•toinftch  \  8,  inferior  mo* 
Motoric  reiu  ;  &»  left  colic 
bnacti ;  9\  iti  commum- 
c«tbo  with  the  midiUe 
colic  ;  10,  ligioGid  ;  11, 
nujieriior  bipiD'Orrboid&l  ; 
1i,  tbttriKlit,  and  13,  tbe 
l«ft  divimoii  of  tbo  parUl 
voin  in  iho  tmtuvene  fb- 
•aro  of  the  livur  ;  14,  14, 
obUtermlod  cord  of  tbo 
niobUical  Tcin  (roaod  ligA* 
OMBt  of  the  li?er)  ;  15, 
ohUtftrmied  cord  of  tho 
«!ucta»  TODosus ;  16,  port 
cf  inlerior  ?eiiii  carA. 


ramifies  like  the  preceding  liranch.  0{)po8rto  the  fore  jmrt  of  the  longi- 
tudinal fissure,  the  left  branch  of  the  portal  vein  m  joined  anteriorly  by 
the  lo-called  round  ligament  of  the  liver,  the  remains  of  the  nmhflical 
ran  of  the  fcEtus  ;  and  a  little  to  the  right  of  this,  from  it«  posterior 
■Bpeot,  anotlur  fibrous  cord,  the  oblitmted  ductus  veuo8u%  panes 
backwards  to  join  the  inlerior  vt-na  cava. 

Tributaeies, — The  principal  branches  which  by  their  union  eon- 
tribute  to  form  the  portal  vein  are  the  superior  and  inferior  mesenteric- 
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and  the  eplenic  Teins,  It  ib  also  joined  by  the  pyloric  and  ooroBarj 
?em8  fi-om  the  Btomach,  and  gometimcs  by  the  cystic  vein  from  the 
gall-bladder;  but  the  latter  vessel  more  Irequeotly  enters  its  ri^ 
branch. 

The  superior  xnaseutdric  vtin  lies  to  the  right  side  and  samewhatiii 
front  of  the  artery  of  the  saine  naine*  The  distribution  of  its  brancki 
corresponds  with  that  of  tlie  Bnpenor  mesenteric  artery,  and  it  rdtxam 
the  blood  from  the  several  parts  supplied  by  that  vessel,  viz.,  from  tlic 
small  intestine,  and  from  the  ascending'  and  transverse  parts  of  the  coloit 
The  trunk,  formed  by  the  union  of  its  several  branches,  indines  up- 
wards and  to  the  ri^ht  side,  passing  in  front  of  the  third  part  of  tSe 
duodenum  and  behind  the  pancreas,  where  it  joins  with  the  splenic  vein 
to  form  the  vena  porta}.  The  superior  mesenteric  vein  is  also  jooiid^ 
close  to  its  termination,  by  the  right  gastro-i'inphic  vein  from  tfie  gml 
curvature  of  the  stomach. 

The  branches  of  the  inferior  mesenteric  vein  corresp<jnd  with  tte 
ramifications  of  the  artery  of  the  siome  name.  They  commence  at  tlu 
lower  part  of  the  rectum  in  the  btemorrhoidal  plexus,  and  unite  into  t 
single  vessel  neai-  the  sigmoid  flexm-e  of  the  colon.  From  this  point  iht 
vein  proceetls  upwards  beneath  the  peritoneum,  Ijring  to  the  left  of  the 
aorta,  and  then  passing  behind  the  pancreas,  it  inclines  to  the  right  U> 
terminate  in  the  angle  formed  by  the  junction  of  the  splenic  wxA 
superior  mesenteric  ^'oins,  or  in  the  adjacent  part  of  either  of 
vesBcls. 

The  splenic  vein^  a  vessel  of  large  size,  commences  by  five  or 
branches  which  issue  separately  from  the  hilus  of  the  splc*en,  and 
join  to  form  a  single  vesseh  It  is  directed  from  left  to  right  brnoitli 
the  pancreas,  in  eomiiany  with  the  splenic  artery,  below  which  ii  ii 
placed.  On  reacliing  the  front  of  the  inferior  vena  cava  it  joins  Ifae 
superior  mesenteric  vein,  nearly  at  a  right  angle.  It  receives  ^a§irk 
branches  (vasa  brevia)  from  the  lefb  extremity  of  the  stomach,  the  kfi 
gmlro-epiphic  min,  some  pancrmiic  branches,  and  frequently  the  inferior 
mesiutcric  vein. 

The  pylorio  vein  is  a  smaO  vessel  which  acconipaniea  thm  Dykris 
branch  of  the  hepatic  artery  on  the  small  curvature  of  the  stomaco,  lad 
opens  into  the  lower  end  of  the  portal  vdn.  It  is  sometimes  reprewnlfll 
hj  two  or  three  smaller  la-aiiches. 

The  coronary  vein  of  the  stomach  is  of  considerable  size,  and  nuu 

with   the  artery  of  the  Sitme  mime  along  the  small  corvature  of  tl» 

stomach  to  the  cardiac  orifice,  where  it  receives  branches   from  Ike 

j^^K         oeaophagus,  and  then,  turning  to  the  right,  passes  across  the  fitNEtt  of  tk 

^^^1         ^^^  to  joui  the  portal  vein  immediately  above  the  f oregotii|r  r |f .  J, 

^^^         Walsham,  Joum*  Anat.,  adv*,  8!>I»)  ^^^ 
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The  name  of  aceenor^  portal  vmm  has  been  given  hj  Sappey  to  m 
■moll  veaaeli  which  oollect  blood  from  the  ai'oolar  tieftue  and  iveiitoiiattl 
amund  iJie  liver,  and  partly  open  Into  branches  of  the  portal  Tetii,  pftrllf 
trate  directly  into  the  eub^tance  of  the  liver ;  throof h  unastomcnea  fbtsttl  ^ 
the  radicles  of  these  veesela  the  {mortal  vein  is  put  into  direct  cominiaijeilka 
with  the  phrenio  and  e^ygos  veins.  There  are,  moreover,  constantly  ooio  m  mtm 
■mall  veins  (jtammMUcal — Schilf)  which  desoend  from  the  left  divlnoii  of  Iki 
portal  vein,  along  the  round  Ugament  of  the  liver,  towards  tlia  uiiiUllhii^  tfti 
lonn  connections  with  the  epiga«<tHc  veins ;  and  these  vessels  tomflllaw  iMOHt 
much  enlarged^  scttiDg  up  a  more  or  less  complete  ooUatcml  okonlailai^  ii 
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oertain  diBeased  oondiidonB  In  whioh  the  branohes  of  the  portal  vein  within  the 
liver  are  obstmcted.  The  umbilical  vein  itself  has  oocaBionaUy  been  found  patent 
for  a  variable  distance  below  the  liver,  and  receiving  similar  anastomosing 
branches.  (Sappey,  M6m.  de  TAcad.  de  M^,  Txiii.,  269 ;  Loschka,  ''  Anatomic 
dcs  Banches,'*  238  ;  Champneys,  Jonm.  Anat,  vL,  417  ;  Bamngarten,  GentralbL 
f.  d.  med.  Wiss.,  xv.,  721.) 

Other  communications  between  the  portal  and  the  general  systemio  veins  are 
establiahed  by  means  of  anastomoses  formed  by  the  veins  of  the  pancreas,  duo- 
denum, colon  and  rectum  with  the  parietal  veins  of  the  abdomen ;  and  also 
through  the  oesophageal  veins  and  the  hasmorrhoidal  plexus. 

2,— ABSORBENT  VESSELS. 

The  absorbent  vessels  are  divisible  physiolc^callj  into  two  sets : 
the  lacteals,  which  convey  the  chyle  from  the  immentary  canal  to  the 
thoracic  duct ;  and  the  lynwhatics^  which  take  np  the  lymph  from  aJl 
the  other  parts  of  the  hoaj,  and  retnm  it  into  the  venous  system. 
Anatomically  considered,  however,  the  lacteals  are  not  different  from 
the  lymphatics,  and  may  be  regarded  as  the  absorbents  of  the  mucons 
membrane  of  the  intestine.  The  larger  lacteals  and  lymphatics  are 
provided  with  numerous  valves,  which  give  them,  when  distended,  a 
somewhat  moniliform  appearance ;  and  both  are  connected  in  their 
course  with  lacteal  or  lymphatic  glands. 

The  general  anatomy  of  the  absorbents  being  elsewhere  detailed 

S7ol.  IL,  p.  201)  only  their  course  and  position  remain  to  be  here 
escribed.  They  are  gathered  into  a  rignt  and  a  left  trunk,  which 
open  into  the  angles  of  union  of  the  su^lavian  and  internal  jugidar 
veins.  The  large  vessel  of  the  left  side  traversing  the  thorax  is  named 
the  thoracic  duct :  it  receives  not  only  the  lympathics  of  its  own  Ade  of 
the  head  and  arm,  and  most  of  those  of  the  trunk,  but  likewise  the 
lymphatics  of  both  lower  limbs,  and  the  whole  of  the  lacteals.  The 
short  vessel  of  the  right  side  is  named  the  right  lynwhatic  duct,  and 
receives  the  lymphatics  only  of  that  side  of  the  head  and  neck  and 
upper  part  of  the  trunk. 

THOBAOIO   DUCT. 

The  thoracic  duct  is  the  common  trunk  which  receives  the  absorbents 
from  both  the  lower  limbs,  from  the  abdominal  viscera  (except  part  of 
the  upper  surface  of  the  liver),  and  from  the  walls  of  the  abdomen,  from 
the  left  side  of  the  thorax,  left  lung,  left  side  of  the  heart,  and  left 
upper  limb,  and  frx)m  the  left  side  of  the  head  and  neck.  It  is  from  fif- 
teen to  eighteen  inches  long  in  the  adult,  and  extends  usually  from  the 
second  lumbar  vertebra  to  the  root  of  the  neck.  Its  commencement, 
however,  is  often  as  low  as  the  third  lumbar  vertebra  ;  and  in  some 
cases  as  high  as  the  first  lumbar,  or  even  the  last  dorsal  vertebra.  Here 
there  is  usually  a  dilatation  of  the  duct,  of  variable  size,  which  is  called 
recepiaculum  chyli  (Pecquet),  and  iB  the  common  place  of  junction 
of  the  lymphatics  fi'om  the  lower  limb  with  the  trunks  of  the  lacteal 
vessels. 

The  lower  part  of  the  thoracic  duct  is  generally  wider  than  the  rest, 
oeing  about  tnree  lines  in  diameter  ;  it  lies  at  its  commencement  to  the 
right  side  of  or  behind  the  aorta,  and  then  ascends  between  that  vessel 
and  the  right  cms  of  the  diaphragm  to  the  thorax,  where  it  is  placed  at 
first  upon  the  front  of  the  oorscu  vertebrad,  between  the  aorta  and  the 


XnOIUCIC    DUCT. 

large  azyfjos  vein,    Tlse  duct  runs  upwards,  gradoaltj  lodinin^  b) 
kft,  and  at  the  same  tinic  diminishbig  glightlj  in  sise,  QUlil  it  i 
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TBI!    PSIKCIPAL  9TSTSMIC  TXnSU     (A.  I)  j 

The  full  description  of  tliii  figurt  wiD  Wli 
at  p.  491. 

I  Of  10,  thoraclo  dact ;  the  lower  nomW  li 
to  the  r^eptacultmi  chjli ;  d,  ontbeleftt 
vein,    marks  tbe  temiiJUitioti  ol  tfaa  dad  ill 
aogle  of  union  of  the  snbdftTiaa  ud  inyni  J 
lar  veba  ;  5»  on  the  right  snbdiriia  \ ' 
ctvicA  the  aimilAr  tentlDfttiotL  of  Um  ni^lj 
duct. 

the  fourth  dorsal  veTtebra*  where, 
behind  the  arch  of  the  aorta,  it 
applied  to  the  left  side  of  the 
lying  between  that  tube  and  thelir 
claviaa  artery.  Continuing  its  ok* 
into  the  nec-k  to  the  level  of  the  seir 
cervical  vertebra,  it  changts  Hf  dineu 
and  tunis  outwardjs,  at  the  ttKM  * 
arching  downwards  and  forwards 
to  describe  a  curve  over  the  apei  ol  th 
pleura,  and  then  t<--rmiuat€s  on  the 
side  of  the  intermU  jogular  m%v&, 
angle  formed  by  the  union  of  tbi 
wit) I  the  subclavian-  The  dinttni 
the  size  of  the  duct  as  it  asoemkii 
that  at  the  fifth  dorsal  vertebra  ilii<ltt 
only  two  lines  in  diameter,  but 
point  it  again  enlargt*^.  The 
generally  waving  and  torto<ras  ifl 
course^  and  is  often  alternately  cootactol 
and  enlarged  at  irregokr  mterndk 
The  thoracic  duct  ham  mm 
double  valves  at  abort  ioAemla  Ihroa^^ 
out  its  whole  course,  Ibo 
their  attachments  ghijig  a 
appearance  to  th<c  TweL  Ther  wnwm 
muneroos  in  the  upper  pdtft  of  tike  iadi 
At  tbe  lerminatkoi  of  the  diaot  in  Ai 
Tdnfl  liiete  is  a  Tdve  of  two  mpam^ 
m  i^aced  as  ta  iUmr  the  ooatenta  of  the 
dud  freriy  to  pan  into  the  vrios^  hil 
efedaallv  pretentii^  the  icflmc  of  tSAa 
dijfe  fir  Llood  into  tbe  dod. 
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imre  cases  tlie  duct  is  double  thronghoat,  the  two  canals  opening  into 

s^^  and  left  innominate  veins  (}Y.  Kranse) ;  or  it  is  represented  by  two  yessels 

are  placed  one  on  each  side  of  the  aorta,  and  unite  at  the  root  of  the  neck 

■ingle  trunk  (Nuhn,  W.  Turner).    Cruikshank,  in  one  case,  found  the  duct 

or  nearly  so."    In  the  neck,  the  thoracic  duct  often  divides  into  two  or 

teanches,  which  in  some  instances  terminate  separately  in  the  great  veins, 

In  other  cases  unite  first  into  a  common  trunk  ;  less  frequently  one  of  the 

passes  across  to  the  veins  of  the  right  side  of  the  neck.    In  the  lower 

the  termination  of  the  thomcic  duct  in  the  veins  of  the  right  side  as  well 

the  left  is  not  uncommon.    As  a  rare  occurrence  the  trunk  has  been  found 

upwards  through  the  posterior  mediastinum  on  the  left  side  of  the  aorta 

G.  D.  T.).    Several  cases  are  recorded  in  which,  the  viscera  not  being 

~  the  thoracic  duct  terminated  in  the  veins  of  the  right  side,  with  a  right 

arch  (Allen  Thomson),  with  a  root-origin  of  the  right  subdavian  artery 

Todd,  J.  M.  Brown),  or  with  a  normal  arrangement  of  the  great 

(Morrison  Watson).  In  two  instances  the  thoracic  duct  has  been  obeerved 

the  large  azygos  vein  (Wutzer,  Arnold).    (See  VoL  II.,  p.  207.) 


EIGHT   LYMPHATIC   DUCT. 

TChe  right  lymphatic  dact  is  a  short  vessel,  about  a  line  or  a  little 

in  diameter,  and  from  a  quarter  to  half  an  inch  in  length,  which 

the  lymph  from  the  absorbents  of  the  right  upper  limb,  the 

side  of  the  head  and  neck,  the  right  side  of  the  chest,  the  right 

and  the  right  half  of  the  heart,  and  from  part  of  the  upper  surface 

\  liver.    It  enters  obliquely  into  the  receding  angle  formed  by  the 

of  the  right  subclavian  and  internal  jugular  veins,  where  its 

is  guarded  by  a  double  valve.    The  vessels  which  usually  unite  to 

this  trunk,  however,  frequently  terminate  independently  in  the 

veins. 

LTXPHATICS    OF    THE    LOWES   UMB. 

The  lymphatics  of  the  lower  limb  are  arranged  in  a  superficial  and  a 
:^  deep  series.  Those  of  the  superficial  series,  together  with  the  super- 
i§^  Idal  lympihatics  of  the  lower  naif  of  the  trunk,  converge  to  the  super- 
;;^  icial  inguinal  glands,  with  the  exception  of  a  few  which  dip  into  the 
^"  popliteal  space.  Those  of  the  deep  series  enter  the  deep  inguinal 
7*  ffMkda. 

The  popliteal  lymphatic  glands,  usually  very  small,  and  four  or 
five  in  number,  surround  the  popliteal  vessels,  and  arc  imbedded  in  a 

rntity  of  loose  fat.    They  receive  from  below  the  deep  lymphatics  of 
1^,  and  a  few  superficial  ones  which  accompany  the  short  saphenous 
Tein  ;  their  efferent  vessels  ascend  with  the  femoral  vein  to  the  groin. 

The  superficial  inguinal  glands  vary  much  in  number,  amounting 
on  an  average  to  eight  or  ten :  they  arc  divisible  into  a  superior  or 
oUique  and  an  inferior  or  vertical  set.  The  oblique  glands  lie  in  the 
line  of  Poupart's  ligament  and  receive  lymphatics  from  the  integument 
of  the  trunk,  gluteS  region,  perineum,  and  genital  organs ;  the  vertical 
glands  surround  the  upper  end  of  the  long  saphenous  vein,  and  extend 
two  or  three  inches  downwards  along  the  course  of  that  vessel ;  they  re- 
ceiTe  the  superficid  lymphatics  of  the  limb.  The  efferent  vessels  of  the 
saperficial  inguinal  glands  perforate  the  fascia,  a  large  number  passing 
through  the  saphenous  opening,  and  some  enter  the  deep  inguinal 
glands,  while  others  are  continued  upwards  with  the  deep  vessels  into 
the  abdomen,  and  join  the  lymphatic  glands  which  lie  along  the  external 
iliac  arteiy. 

TOL.  I.  u  It 
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Fig.   305.— The    stiFMnaAi  iTnmaJ 

VESSELS     A9D      OLAnS     Of    lU  : 
MX8,    VBOM    T&B   YKQXf  AV9  ISniail 

(foonded  on  Mascagiu  loddtbrnji  {k!t}^  I 

1,  1,,  Qpp^^  ingQioal  glmdj  ncftTioi  li  I 
lower  abdominal,  the  io^ntokl,  pnikljl 
si^rotiil  IjmphatiG  vends  ;  i,  S,  (isHtf  J 
lower  iogaiiml  glands,  rectimg  tbeailBit  I 
iotenukl,  and  external  itanml  Iji;^! 
TflSBols  ;  2',  the  internal  IjispUtk  i9ii;| 
B,  3,  loJrgo  plexiic  of  Ijm^' 
course  of  ilic  internal  i 
the  same  in  the  Jcg  ;  5,  i 
of  the  calf  of  the  1^ ;  6,  iTn^luikiviAII 
Uie  dox^um  of  the  foot ;  7,  tJu6to2llili| 
and  inner  ankle. 


'\ 


:i 


Tlie      deep-seated     iagvnl 
glands,    IcBs    DumerouB  ihan  tk  I 
Bujieriicial,    surround   the   fesufllj 
artery  and  vein,  aiid  one 
Btaiitly  placed  in   the  cninl^ 
TIicT  receive  the  deep  1ympli*Jfl 
the  limb  and  sonic  of  the  dfertiAl 
vessels  of  the  snf>crficial  in^iuall 
glands.    The  efierent  vessels  of  tk  I 
deep  glands  proceed  npwardi  ^\ 
the  blood-vessels,  the  gmter  wuwi^J 
passing  through  the  crural  ring,! 
terminate  in  the  extemai  iliac  Iji 
phfltic  glands. 

The  superficial  lympliitia  f 
tlie  lower  limb  arise  iu  two  s 
one  from  the  inner  part  of  U»^ 
sum  and  sole  of  the  font,  the  (' 
iTom  the  outer.  The  inneri 
the  more  numerous,  fjUow  i 
course  to  that  of  the  internal  I 
nous  vein  ;  paasinpf  partly  in  t 
and  jmrtlj  behind  the  inner  i 
they  ascend  along  the  inncEi 
the  knee  and  front  of  the  ill 
tcttninate  in  the  superficial  I 
glands.  The  outer  ve 
ing  from  the  outer  side  of  1 
pass  in  great  port  oblit^uelr 
the  popliteal  space  to  jom  t}»e  in 
Bet  above  the  knee :  in  pirt  ' 
reach  the  inner  set  by  cnossiiisJ 
front  of  the  tibia ;  and  a 
number  of  them,  aecoinf: 
external  saphenous  win, 
between  the  heads  of  the] 
cnemias  muscle,  and  end  in  I 
te4d  glands^    From  the  mddk 
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'iA  back  of  the  thigh  lymphatics  pass  round  on  both  sides  to  reach 
ingoinal  glands.  (Mascagni,  "  Vasornm  Lymph.  Historia,"  1787.) 
rbe  deep-flaated  lymphatics  of  tha  lower  limb  are  associated  in 
ir  whole  course  with  the  deep  blood-vessels.  In  the  leg  they  consist 
hee  divisions,  namely,  anterior  tibial,  posterior  tibial,  and  peroneal, 
iher  these  nor  the  superficial  absorbents  pass  through  any  lymphatic 
id  in  the  1^,  unless  it  be  those  lymphatics  which  accompany  the 
arior  tibial  arteiy,  near  which  a  small  gland  is  sometimes  found 
lie  front  of  the  interosseous  membrane  aliove  the  middle  of  the  leg. 
\  several  sets  of  deep  lymphatics  in  the  leg  enter  the  lymphatic  glands 
ited  in  the  popliteal  space.  The  efferent  vessels  from  those  glands 
joined  by  other  lymphatics  in  contact  with  the  branches  of  the  femoral 
ry,  and  enter  the  deep  in^inal  glands.  Other  deep  lymphatics 
Ted  from  the  muscles  of  the  gluteal  region,  and  many  proceeding 
a  the  adductor  muscles  of  the  thigh,  enter  the  cavity  of  the  pelvis 
company  with  the  gluteal,  sciatic,  and  obturator  arteries,  and  open 
>  a  scries  of  glands  placed  along  the  internal  iliac  vessels.    The  d!eep 

fitics  of  the  buttock  are  sometimes  interrupted  by  two  or  three 
glands,  situated   in    the  neighbourhood   of  the    great   sacro- 
ifeic  foramen. 

rhe  superficial  lymphatics  of  the  lower  half  of  the  tnmk  con- 
ge to  the  superficial  inguinal  glands,  the  direction  of  some  of  them 
og  indicated  by  the  superficial  circumflex  iliac  and  epigastric,  and 
external  pudic  arteries.    Externally  they  converge  to  the  groin  from 

gluteal  region  and  from  the  lower  part  of  the  back,  those  from  the 
er  part  crossing  others  which  pass  upwards  to  the  axillary  glands, 
ieriorly  they  descend  from  the  greater  part  of  the  surfiEice  of  the 
omen,  crossing  and  mingling  above  the  umbilicus  with  vessels  which 
md  towards  the  axillary  glands. 
lie  superficial  lymphatics  of  the  penis  usually  form  three  vessels, 

being  placed  at  the  sides  and  the  other  on  the  dorsum  of  the 
m.    Commencing  in  the  prepuce,  and  beneath  the  skin  of  the  glans 

the  mucous  lining  of  the  urethra,  they  pass  bacln>*ards,  unite  on  the 
er  surface  of  the  penis,  and,  again  sul)dividing,  send  branches  on 
1  side  to  the  oblique  inguinal  glands.  The  deep-seated  lymphatics  of 
penis  pass  with  the  pudic  vessels  under  the  pubic  arch,  and  end  in 
glands  on  the  internal  iliac  artery. 

"he  lymphatics  of  the  scrotum  pass  to  the  superficial  inguinal 
ids  along  the  course  of  the  external  pudic  arteries. 
Tie  lymphatics  of  the  external   generative  organs  in  the  female 
ient  a  cUsposicicu  similar  to  that  existing  in  the  male. 

LYMPHATICS    OF    THE    PELVIS    AHB    ABDOKEH. 

lie  external  iliac  lymphatic  glands,  from  sLx  to  ten  or  more  in 

iber,  clnscerinir  round  the  extenial  iliac  artery  and  vein,  receive  the 

cent  vessels  from  the  inguinal  glands. 

Tic  internal  iliac  lymphatic  glands,  a  numerous  series  placed 

ig  the  internal  iliac  vessels,  and  the  sacral  glands,  placed  in  the 

ow  of  the  sacmm,  receive  the  lymphatics  from  the  pelvic  \-iscera  and 

etes. 

lie  lymphatics  of  the  bladder,  few  in  number  and  conhncd  to  the 

•bbourhood  of  the  base  of  the  organ  (Cumow),  enter  the  glanda 
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pboed  near  the  internal  iliao  arteiy ;  mih  &em  an  aawdatod  tti] 
qrmphatics  of  the  prostate  gland  and  vwcole  amminaha.  1 

Tne  lymphtkisLom  of  ilia  ufearas  in  the  mumpngnatod  itato  tftti 
cmai,  are  amally  bnt  during  the  period  of  geatetioii  ihej  aie  greri^  1 
eiUBffged.    Issning  fixnn  the  entire  anbatanoe  of  tbe  vieam,  the  noto  I 
nnn^  descend,  together  wiUi  thoae  of  the  Tagina^  and  paailM(»nrii 
to  enter  the  glanda  upon  the  internal  iliao  artoy,  tbna  fdlowiogtti 
oonrae  of  the  principal  uterine  blood-Teaaela.    Onien^  prooeedingftai  I 
the  upper  end  of  the  ntems,  run  ontwarda  in  tiba  filda  of  nerifcm  ] 
-which  constitute  the  broad  ^amoita^  and,  joming  the  lynqiliiii 
derived  from  the  oYariea  and  Fiulopian  tabea,  aaoend  vifh  tb  onni  | 
vessels  to  the  glands  placed  on  the  aorta  and  vena  oma. 

The  lymplubtioa  of  thio  zwtwn  aieftaqnenByof  conaJgattei 
inunediately  after  leaving  the  intestine^  bouk-  (>t'  them  jmss,  tlin>ui4JH^ 
glands  which  lie  contiguous  to  it,  and  finally,  thej  euta*  the  ljm\*\'^ 
glands  situated  in  the  hollow  of  the  aacnmi.    At  the  anu^,  thclrapfo 
n^work  is  continuous  with  that  of  the  ontaneous  !}iDphaiics. 

Thelnmbarlympliailio  glaadaare  vm  ni^         find  are  digp^j^ii 
three  eroups,  a  mesial  and  two  lateral    The  glands  of  the  mtsw.}  ^''f 
are  of  large  size,  and  surround  the  aorta  and  veua  cava  ;  thcj  n 
efierent  vessels  of  the  external  and  infeemal  itmc,  and  *)(  tl 

?;laQds,  the  l;pnphatics  from  the  Iddneji^  eupritrciiEil  b«>dkii  nnl 
or  ovaries  with  a  part  of  the  uterusVi  aome  uf  the  efltrtnt  r^s^ 
lateral  lumbar  sla^b,  and  the  lympnatioB  of  the  vertx^bni)  portion  •>h'" 
diaphragm.  The  ghmds  of  the  Inwml  noop  are  much  smaller  ;  tkyli^ 
behmd  the  psoas  muscle,  in  the  intervablKtween  the  tranjeverec  pnK^^^ 
of  the  vertebraB,  and  receive  the  deep  lymphaf  k-s  nf  theJiinl  -  ^  *  ■ 
the  abdominal  wall.  The  greater  number  of  the  eflRsrent  fevdi'of  Ae 
lumbar  glands  are  generally  united  on  each  side  into  a  abort  stem,  the 
lumbar  lymphatic  frtmk,  which,  with  several  smaller  veasda,  opens  into 
the  commencement  of  the  thoracic  duct. 

The  lymphatica  of  tho  Udn^  consist  of  a  deep  and  a  aopcrficial 
set.  Those  placed  upon  the  sur&oe  of  the  orean  are  oampuatirdi 
small ;  they  unite  at  the  hilns  of  the  kidnej  wim  the  Ijnopfaatics  fioa 
the  interior  of  the  gland,  and  then  pass  inwards  to  the  meaial  Inmbir 
glands.  The  lymphatics  of  the  wprarmal  eapsu^s  onite  with  those  of 
the  kidnej.  The  lymphatic  vessels  of  the  ureter  are  nnmeions ;  th^ 
communicate  with  tiiose  of  the  kidney  and  bladder,  and  for  the  mA 
part  terminate  by  union  with  the  former. 

The  lymphaties  of  tho  testiolo  commence  in  the  substance  of  the 
gland,  and  upon  the  sur&ce  of  the  tunica  vaginalis.  Collected  into 
several  large  trunks,  they  ascend  with  the  other  constituents  of  the 
spermatic  cord,  pass  through  the  inguinal  canal,  and  aooompany  die 
spermatic  vessels  in  the  abdomen  to  enter  some  of  the  lumbar  lymphatic 
glands. 

The  deep  lymphaties  of  the  abdominal  wall  in  part  pass  akn$ 
the  circumflex  iliac  and  epigastric  arteries,  to  the  external  iliac  glands ; 
oUiers  accompany  the  ilio>lumbar  and  lumbar  arteries,  and,  after  being 
joined  by  lymphatics  from  the  muscles  of  the  back  and  the  spinal  canal 
enter  the  lateral  lumbar  glands.  The  lymphatics  from  the  upper  part  of 
the  anterior  wall  ascend  with  the  internal  mammary  vessels  ana  enter 
the  sternal  glands  in  the  thorax. 

The  aMsenterio  glanda  vary  in  number  from  a  hundred  and  thirty 
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.  300. — Paixcipal  lympbatic  vcasci^  Ajiu  ulajtus  or  the  aboombit  asd  pxltis 
(modified  from  Mascagni).    (A.  T.)     } 

a,  Abdomiiud  Aorta,  the  upper  part  of  it  hivTing  been  removed  to  Abow  the  fonnaiton  of 
tlie  tlicir&ek  duct ;  a',  mfcrior  rona  cam  ;  b,  rights  Cf  left  crua  of  the  diapLragm  ;  d,  right 
kulnej  ;  e^  raprarciuU  body  ;  /,  uietor ;  ^,  psoas  miucte;  A,  iliacos  ;  k,  lower  pcuiol  the 
mcfttm  ;  Ij,  oomtDeaceiaent  of  the  thoracic  duct ;  2,  2,  lumbir  lyfuyhatic  irtmkf  ;  3,  mtes- 
ItmJ  lyi&|ibatic  trunk  ;  4,  sapriLrenal  lymphatics  ;  5,  renal ;  6,  6,  fci^ennatic  ;  7,  lumbar 
Ijmpbatic  Tcawls  and  gbuids ;  7\  7\  some  of  the  lympliAtici*^  of  the  loins ;  6,  those 
mimMiiidiiig  tbe  oommoji  iliac  reseUi  and  proceeding  from  tlie  lymphatics  of  the  pelvis 
and  lower  limb;  S',  tome  lympbaticB  of  the  abdominid  wall  ;  S,  to  9,  external  iliac 
glands ;  10,  10,  lateral  sacnd  glaods  ;  above  t,  lymphatics  of  the  rectum  joining  the 
sacral  glands  ;  1 1*  internal  iliac  ghuids ;  12,  lymphatics  of  the  dorsum  of  ifao 
^  to  the  glands  of  the  groin ;  13,  deep  inguinal  glands. 
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TnORACIC    DUCT. 


'^  »Me 


6. 


large  azy^os  vein.    The  dnct  ratis  upwards,  ^adually  mdioiog 
ktl,  and  at  the  same  time  dimiuisliing  slightly  in  size,  until  it ! 

Fi«*  S'^"*-  Fig.  304.— Skktcm  or  turn  moiULGie  nc^t  i 

T1I»   PRINCIPAL  BTBTSJCIO   YBltt9,       (A«  T.}     |  ^ 

The  fiill  deacriptioa  of  tbiji  figure  wiQ  lo  i 
at  p.  4D1. 

10,  10,  Ihomcic  dnct ;  tho  lowtx  nam^eriicki 
to  the  reccptaculom  chyli ;  6»  on  the  loll  Wiliditin 
vcin^   miirkH  iho  termm&tion  of  Uio  doet  ta  ll> 
nuglo  of  uiiion  of  tho  gabdavian  and  inlenaJ  j^- 
\-5"m,   .  ^^  ^^'"3  ;  5,  on  tho  riglii  fittbclaTmn  Tm^mA' 

aitcs  t!iQ  aimilar  iennitifttioti  of  the  right  )jB|JMis 
duct 

the  foiu'th  dorsal  vertebra,  where^  pnsiin; 
behind  the  arcli  of  the  aorta^  it  beocms 
applied  to  the  left  side  of  the  GOBophagtt 
lyiog  between  that  tube  and  the  fell  «ub- 
clavian  artciy.  Continuing  its  ooKxm 
into  the  «eck  to  the  level  of  the  sefGOII 
cervical  vertebra,  it  changes  ita  dinctiofi 
and  turns  outwards,  at  the  same  time 
arehirig  downwards  and  fon^^arda  ao  n 
to  describe  a  curve  over  the  apex  of  tk 
pleura,  and  thou  terminates  on  the  uuitf 
Bide  of  the  kternal  jn^iilar  vein,  in  tin: 
angle  forraed  by  the  union  of  thnt  xvb 
with  tho  subclavian.  The  dirotnntioa  in 
the  size  of  the  duct  as  it  ascx^ricls  is  6fldb 
that  at  the  fiftli  dorsal  vert4.-bni  it  U  otrca 
only  two  lines  in  diameter,  but  above  ttii< 
pjLiit  it  again  enlarges.  Tho  duct  it 
generally  waving  and  tortiionB  iu  ifil 
course,  and  is  often  alternately  contmofiod 
and  enhirged  at  irregular  iutervak. 

The  thoracic  duct  hm  nctmerooi 
double  valves  at  ehort  intervals  thrc>iigb- 
out  its  whitle  course,  the  constrictioiis  of 
their  attachments  giviug  a  ntidukted 
apf)earancMi  to  tlie  vt«st»l.  They  am?  tm 
immeroiis  in  the  upper  part  of  thu  da 
At  the  tenuinatiun  of  the  dooc  ta 
veins  there  is  a  valve  of  two  _ 
80  placed  as  to  allow  the  contents  of  i 
duct  freely  to  pass  into  the  veins*  bill 
effectimllv  preventing  the  refltix  of  cifite 
chyle  i>r  b!<X)d  into  the  duct. 

Varietiea.^ — The  thoracic  duct  {»  iu)(a1i 
a  single  tnmk  throughout  ita  wh^ole 
it  is  frequeatlj  divided  for  some  ill^laiDQt  \ 
two  vwelfi  which  afterwards  twiUi,  < 
in  the  lower  part  of  it«  ooune  (nofinal  i 
hag  to  Teiohmami) ;  eometunm  ii 
into  thi««  diriciont^  or  even  pnmmU  a  (ilexiform  arintigtmrnt,  for  atlioit  i 
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In  very  rare  cases  the  duct  is  doable  thronghont,  the  two  canals  opening  into 
the  right  and  left  innominate  veins  (AV.  Kranse) ;  or  it  is  represented  by  two  vessels 
which  are  placed  one  on  each  side  of  the  aorta,  and  unite  at  the  root  of  the  neck 
into  a  single  trunk  (Nahn,  W.  Tomer).  Cmikshank,  in  one  case,  found  the  duct 
**  triple  or  nearly  so."  In  the  neck,  the  thoraoio  duct  often  divides  into  two  or 
three  branches,  which  in  some  instances  terminate  separately  in  the  great  veins, 
but  in  other  cases  unite  first  into  a  common  trunk ;  less  frequently  one  of  the 
branches  passes  across  to  the  veins  of  the  right  side  of  the  neck.  In  the  lower 
animals  the  termination  of  the  thoracic  duct  in  the  veins  of  the  right  side  as  well 
OS  of  the  left  is  not  uncommon.  As  a  rare  occurrence  the  trunk  has  been  found 
passing  upwards  through  the  posterior  mediastinum  on  the  left  side  of  the  aorta 
(Henle,  G.  D.  T.).  Several  cases  are  recorded  in  which,  the  viscera  not  being 
transposed,  the  thoracic  duct  terminated  in  the  veins  of  the  right  side,  with  a  right 
aortic  arch  (Allen  Thomson),  with  a  root-origin  of  the  right  subdavian  artery 
(Fleischmann,  Todd,  J.  M.  Brown),  or  with  a  normal  arrangement  of  the  great 
arteries  (Moi-rison  Watson).  In  two  instances  the  thoracio  duct  has  been  obeerved 
entering  the  large  azygos  vein  (Wutzer,  Arnold).    (See  VoL  II.,  p.  207.) 

EIGHT   LTKFEATIC   DUCT. 

Tlie  riflfht  lymphatic  duct  is  a  short  vessel,  about  a  line  or  a  little 
more  in  diameter,  and  from  a  quarter  to  half  an  inch  in  length,  which 
receives  the  lymph  from  the  absorbents  of  the  right  upper  limb,  the 
right  side  of  the  head  and  neck,  the  right  side  of  the  chest,  the  right 
lung  and  the  right  half  of  the  heart,  and  from  part  of  the  upper  surfece 
of  the  liver.  It  enters  obliquely  into  the  receding  angle  formed  by  the 
union  of  the  right  subclavian  and  internal  jugular  veins,  where  its 
orifice  is  guarded  by  a  double  valve.  The  vessels  which  usually  unite  to 
form  this  trunk,  however,  frequently  terminate  independently  in  the 
large  veins. 

LTXPEATIC8    OF    THE   LOWES   UMB. 

The  lymphatics  of  the  lower  limb  are  arranged  in  a  superficial  and  a 
deep  series.  Those  of  the  superficial  series,  together  with  the  super- 
ficial lymphatics  of  the  lower  naif  of  the  trunk,  converge  to  the  super- 
ficial inguinal  glands,  with  the  exception  of  a  few  which  dip  into  the 
popliteal  space.  Those  of  the  deep  series  enter  the  deep  inguinal 
glands. 

The  popliteal  lymphatic  glands,  usually  very  small,  and  four  or 
five  in  numl)cr,  surround  the  popliteal  vessels,  and  are  imbedded  in  a 
quantity  of  loose  fat.  They  receive  from  below  the  deep  lymphatics  of 
tne  leg,  and  a  few  superficial  ones  which  accompany  the  short  saphenous 
vein  ;  their  eflerent  vessels  ascend  with  the  femoral  vein  to  the  groin. 

The  raperficial  ingninal  glands  vary  much  in  number,  amounting 
on  an  average  to  eight  or  ten :  they  are  divisible  into  a  suixirior  or 
oblique  and  an  inferior  or  vertical  set.  The  oblique  glands  lie  in  the 
line  of  Poupart's  ligament  and  receive  lymphatics  from  the  integument 
of  the  tnink,  gluteal  region,  perineum,  and  genital  organs  ;  the  vertical 
glands  surround  the  upper  end  of  the  long  saphenous  vein,  and  extend 
two  or  three  inches  downwards  along  the  course  of  that  vessel ;  they  re- 
ceive the  superficial  lymphatics  of  the  hmb.  The  efferent  vessels  of  the 
superficial  inguinal  glands  perforate  the  fascia,  a  large  number  passing 
through  the  saphenous  opening,  and  some  enter  the  deep  inguinal 
glands,  while  others  are  continued  upwards  with  the  deep  vessels  into 
the  abdomen,  and  join  the  lymphatic  glands  which  lie  along  the  external 
iliac  artery. 

TOL.  I.  MM 
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Fig.  805.— Thk      scpsBrtciJii 

YCSSELS     ATfH       O  LAUDS       OF 

r.iMB,  FROM  run  vmosm  am9  tvsa  mt  i 

(fouodedonlltacagiil  andotlkenX  (i^^)  ' 

1,  1,  upper  iDguiti^  glandi 
lower  alxlomiiiiA],  the  ingniti*^^ 
BcroUl  JjTiipliatic  venels  ;  2.  % 
lower  ingumAt  gUnds,  reoetTing  tbc 
inicrtml,   and   exteni&l    fenofaJ 
Tcaciels  ;  2',  tbo  intenia]  lym^htnUc 
3,  3,  large  plcxtit  of  lytophiitic 
course  of  the  internal  sapb* 
tbc  same  in  the  leg  ;  5,  postenvr 
cf  the  calf  of  tbe  leg  ;  6,  Ijnipbatic 
thi]  dorsum  of  the  foot ;  7«  them  oi 
mi  J  inner  aaUei. 


The  deep-seated  ingnisil 
glaiids,  loss  numerous  tiun  I  •- 
BiiiU'i-ficial,  BurroUDd  the  f-ziiirJ 
artery  and  vein,  and  one  U  ece- 
Btantly  placed  in  the  ciiiral  liflf. 
Tliey  receive  the  deep  lymph^iGiQf 
the  limb  and  some  of  *  the  cfferofi 
vessels  of  the  Btijierfieift]  iogual 
f^lauds.  The  ctVerent  vcseeb  of  thi 
deei)  glands  proceed  upwards  wi 
the  blood- veageK  the  grt»tcr  JsmAs 
pQssiii[?  through  the  cruml  ring^  ipl 
terminate  in  the  external  iliac  Irgh 
phatic  g:laiKls. 

Tbe  superficial  IjmpJiatieff  d 
the  lower  limb  arise  in  two 
one  from  Llie  inner  pert  of  tbt 
sum  and  sole  of  the  foot,  the  i 
rrom  the  outer.    The  uiH^r  vt->  *. 
the  more  numerous,  foUow  a  sinni- 
course  to  that  of  the  intern   ' 
nous  vein  :  pacing  partly  L 
and  pai-tlyWhind  the  intito*  uiiW* 
they  ascend  along  the  innrT  f::!i'  r' 
the  knee  and  front  of  r ' 
teiminate  in  the  FU|K'r 
glands.     The  oufer  \( 
ingfrom  tJie  outer  si*. 
pass  in  great  piirt  oli 
the  popliteal  spaee  ta  j^.x*  „.*.  ,^u.. 
set  alx>ve  the  knee  ;   in  paut  tin? 
reach  the  inner  mi  by  crosstug  i« 
front  of  the  tibia ;    and  a  tad 
number  of  them^  accompanjriii^  the 
external  saiihenotig  T^in»  dip  doait 
between    the    head**  of  the   fruti^ 
cuemius  niuflele,  and  cod  in  tlie  pc^ 
teal  glanda*    From  the  midille  fiv 
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of  the  back  of  the  thigh  lymphatics  pass  round  on  both  sides  to  reach 
the  inguinal  glands.    (Mascagni,  "  Vasornm  Lymph.  Historia,"  1787.) 

The  deep-ieated  lymphatics  of  tha  lower  limb  are  associated  in 
their  whole  course  with  the  deep  blood-vessels.  In  the  leg  they  consist 
of  three  divisions,  namely,  anterior  tibial,  posterior  tibial,  and  peroneal. 
Neither  these  nor  the  superficial  absorbents  pass  through  any  lymphatic 
gland  in  the  leg,  unless  it  be  those  lymphatics  which  accompany  the 
anterior  tibial  arteiy,  near  which  a  small  gland  is  sometimes  found 
on  the  front  of  the  interosseous  membrane  above  the  middle  of  the  leg. 
The  several  sets  of  deep  lymphatics  in  the  leg  enter  the  lymphatic  glands 
situated  in  the  popliteal  space.  The  efferent  vessels  from  those  glands 
are  joined  by  otlier  lymphatics  in  contact  with  the  branches  of  the  femoral 
artery,  and  enter  the  deep  inguinal  glands.  Other  deep  lymphatics 
derived  from  the  muscles  of  the  gluteal  region,  and  many  proceeding 
from  the  adductor  muscles  of  the  thigh,  enter  the  cavity  of  the  pelvis 
in  company  with  the  gluteal,  sciatic,  and  obturator  arteries,  and  open 
into  a  series  of  glands  placed  along  the  internal  iliac  vessels.  The  deep 
lymphatics  of  the  buttock  are  sometimes  interrupted  by  two  or  three 
small  glands,  situated  in  the  neighbourhood  of  the  great  sacro- 
sciatic  foramen. 

The  luperficial  IjrmphaticB  of  the  lower  half  of  the  trunk  con- 
verge to  the  superficial  inguinal  glands,  the  direction  of  some  of  them 
being  indicated  by  the  superficial  circumflex  iliac  and  epigastric,  and 
the  external  pudic  arteries.  Externally  they  converge  to  the  groin  from 
the  gluteal  region  and  from  the  lower  part  of  the  back,  those  from  the 
latter  part  crossing  others  which  pass  upwards  to  the  axiUary  glands. 
Anteriorly  they  descend  from  the  greater  part  of  the  surface  of  the 
alnlomen,  crossing  and  mingling  above  the  umbilicus  with  vessels  which 
ascend  towards  the  axillary  glands. 

The  superficial  lymphatics  of  the  penis  usually  form  three  vessels, 
two  being  placed  at  the  sides  and  the  other  on  the  dorsum  of  the 
organ.  Commencing  in  the  prepuce,  and  beneath  the  skin  of  the  glans 
and  the  mucous  lining  of  the  uretnra,  they  pass  backwards,  unite  on  the 
upper  surface  of  the  iKJuis,  and,  again  sul)di\iding,  send  branches  on 
each  side  to  the  oblique  inguinal  glands.  The  deep'seated  lympliatks  of 
the  prnis  j)ass  with  the  pudic  vessels  under  the  pubic  arch,  and  end  in 
the  glands  on  the  internal  iliac  artery. 

The  lymphatics  of  the  scrotum  pa&s  to  the  superficial  inguinal 
glands  along  the  course  of  the  external  pudic  arteries. 

The  lymjiliatics  of  the  external  generative  organs  in  the  female 
l)resent"a  disposition  similar  to  that  existing  in  the  male. 

LYMPHATICS    OF    THE   PEIYIS    AND    ABDOMEH. 

The  external  iliac  lymphatic  glands,  from  six  to  ten  or  more  in 
number,  clusterini^  rouml  the  external  iliac  artery  and  vein,  receive  the 
efferent  vcfsoIs  from  the  inguinal  glands. 

The  internal  iliac  lymphatic  glands,  a  numerous  series  placed 
along  tlie  internal  iliac  vessels,  and  the  sacral  glands,  placed  m  the 
liollow  of  the  wicmm,  receive  the  l}Tni)hatics  from  the  pehic  viscera  and 
pirietes. 

The  lymphatics  of  the  bladder,  few  in  number  and  confined  to  the 
neighbourhood  of  the  base  of  the  organ  (Cumow),  enter  the  glands 
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oeiTical  idanda^  beknrwjtlillt 
axillaij  g^kuids. 

The  efferent  res^ds  of  d» 
a]dllar7  ^landd  ascend  nitk  ll» 
eubclarian  Tefn,  and  farm  hf 
their  miion  in  sonae  gw  • 
fiingle  tronk  {oj-iUmy  <^ 
tic  trunk),  in  others  tm  u 
three  krge  vesscby  irhjeh  t9- 
minate  au  the  left  side  in  dn 
thoracic  diictp  on  llie  fight 
side  ill  the  righl  Irmpbaoc 
duct.  8<>metiii)G8  thej  Hfm 
sepamtelv  into  the  eobcktiw 
vein  near  its  termination. 

Ttie  superficial 
tics  of  the  upper  Hab  i 
usually  dcsxTibed  as  toiaaiBi 

Fig.  308,— StJPEHTlClAL    LTJCTSAriOS    €>r    Tits 
SSOVLDSn,    ASI>  rfPEK    LUI%    txox    Sttnw 

Miioietii)-    (^l**)    i 

The  Ijmpliaiics  aio  reprCMiited  as  Ijriisg  u|iea  UmiAi^ 

£aaciil 

n,  placed  on  the  divide,  points  to  the  ejcfenial  jag^ 
vein;  6,  cephalic  Tein;  e^  bAsilie  vein  ;  d,  iiiliiit^ 
tncdbn  ;  /^  ulnar  vein  ;  y,  gnsAt  pectofml  : 
and  tnmcHl  autwardu ;  1,  Biip«;rficl»I  Ivvipluitie 
And  glands  abore  the  cbviclo  ;  2,  inCmcLivieiilar  gka^ ; 
3,  3,  pectoxml  glands ;  4,  4,  lucilJary  gUaula ;  ^  !«■ 
small  gbnds  placed  near  tlie  bend  of  tli«  ^rm  ;  ^  f»M 
lymphatic  Teaaela ;  7,  ulnar  l}iuphatic  tobocU  ;  ^  K 
palmar  ardi  of  lymphatics 

two  divi^ionH  eonxisponlliii^  irith  tJ»e  mef- 
ficial  veins  on  the  init^T  and  inner  boraenL 
On  the  front  of  the  limlj  the}-  arise  ^romm 
arch  fonned  in  tlic  palm  of  the  luittd  hv  tim 
r.nion  of  two  lympluUic  vessels  prooeediBS 
iwm  Qadi  fi nf^cr-  bccomiu*^  more  nimneRS 
in  the  forearai,  they  ai'c  fonnd  thickly  nt 
over  its  Burflice,  whence  they  |>a9s  npraii 
in  the  arrn  ;  the  inner  vcsaeU  in  a  Btimf/^ 
direct  1^311,  follow iiii;  the  couree  of  the  hsiffii 
vein,  and  those  placed  further  oiitwsidft  tosKft^ 
inj^q-radaally  inwards  over  the  biceps  miHdftM 
rtaeJi  the  axillary  glands.  On  the  hodc  rf 
the  hand  also,  two  lymphatics  prooeed  frwi 
each  finijer;  and  from  the  eopioos  netvsHc 
on  the  Ixick  of  the  forearm  vcdsela  pssi  efV 
the  radial  mai*gin.  and  in  greater  note 
round  the  ulnar  side  to  join  those  in  tnt^ 
A  few  lymphatic  vessels   asceud   with  tfal 
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cephalic  vein  to  the  glands  in  tlie  infraclavicular  fossa,  and  these  are 
joined  by  others  which  pass  forwards  from  the  shoulder. 

The  deep  lymphatioB  of  the  upper  limb  correspond  with  the  deep 
blood-vessels.  In  the  forearm  they  consist,  therefore,  of  three  sets, 
associated  respectively  with  the  radial,  ulnar,  and  interosseous  arteries 
and  veins.  In  their  procuress  upwards,  they  communicate  near  the  wrist 
with  the  superficial  lymphatics,  and  some  of  them  enter  the  glands  which 
lie  by  the  side  of  the  brachial  artery  near  the  bend  of  the  elbow.  They 
all  terminate  in  the  glands  of  the  axilla. 

The  luperficial  Ijrniphatics  of  the  chest  include  the  vessels 
running  under  cover  of,  and  collecting  lymph  from,  the  pectoral  muscles, 
the  cutaneous  l}Tnphatics  of  this  region,  and  the  greater  number  of  the 
l}Tnphatics  of  the  mamma.  They  are  directed  outwards  and  traverse  the 
pectoral  glands  on  their  way  to  join  the  principal  axillary  glands. 
Associated  with  these  vessels  are  the  superficial  lymphatics  of  the  upper 
part  of  the  abdominal  wall,  which  commence  about  the  level  of  the 
umbilicus,  where  they  decussate  with  others  passing  downwards  to  the 
superficial  inguinal  glands,  and  then  ascend  to  the  pectoral  and  axillary 
glands. 

The  luperficial  lymphatics  of  the  back  converge  to  the  axillary 
glands  from  its  various  regions ;  from  the  neck  over  the  surface  of  the 
trapezius  muscle,  from  the  posterior  part  of  the  deltoid,  and  from  the 
whole  dorsal  and  lumbar  regions  as  low  as  the  crest  of  the  ilium  ;  the 
bnuiches  decussating  inferiorly  with  vessels  leading  to  the  inguinal 
glands,  and  likewise  crossing  the  middle  line  so  as  to  decussate  with 
branches  of  the  opposite  side.    (Mascagni,  tab.  xxii.,  xxiii.,  xxiv.) 


LT1CPHATIC8    OF   THE   HSAD   AND   HECK. 

The  lymphatic  glands  of  the  head  are  comparatively  few  and  small ; 
those  of  the  neck  are,  on  the  contrary,  large  and  numerous.  The  follow- 
ing groups  of  glands,  with  their  associated  vessels,  are  distinguished  : — 

1.  One  or  two  suboccipital  glands  are  placed  beneath  the  skin,  over 
the  upper  end  of  the  complexus  muscle,  and  receive  the  lymphatics  from 
the  hindmost  part  of  the  scalp  ;  their  efferent  vessels  join  the  super- 
ficial cervical  glands. 

2.  The  mastoid  glands  are  two  or  three  in  number,  and  lie  over  the 
insertion  of  the  stcnio-mastoid  muscle  ;  they  receive  lymphatics  which 
descend  from  the  scalp  behind  the  ear,  and  their  efferent  vessels  enter 
the  superficial  cervical  glands. 

3.  The  parotid  lymphatic  glands,  three  or  four  of  small  size,  lie 
beneath  the  parotid  fascia,  and  are  frequently  more  or  less  embedded  in 
the  substance  of  the  parotid  gland ;  one,  larger  than  the  others,  is 
situated  immediately  in  front  of  the  tragus  of  the  ear.  They  receive  the 
snperficial  lymphatics  descending  from  the  temporal  region,  and  their 
efferent  vessels  pass  to  the  submaxillary  and  superficial  cervical  glands. 

4.  The  int«mal  maxillary  glands  are  placed  deeply  beneath  the 
ramus  of  the  lower  jaw,  one  or  two  with  the  internal  maxillary  artery, 
others  on  the  hinder  part  of  the  buccinator  muscle  and  the  side  wall  of 
the  pharj'ux.  Their  afferent  vessels  are  derived  from  the  temporal, 
zygomatic,  orbital  and  nasal  fossas,  as  well  as  the  palate  and  upper  part 
of  the  pliar}'nx ;  their  efferent  vessels  enter  the  superior  deep  cervical 
glands. 
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S.  Tlie  subma^Uarj  Ijmphatic  glands,  ^m  ei^bt  totenori 
in  HUTU  tier,  lie  beneath  the  biise  of  the  inferior  maxilla,  and  rea 
superficial  l}iiiphatics  of  the  face,  the  Ijnnpljiitics  of  the  floor  of  the 
and  of  the  eahmaxillary  and  sublingual  salivary  glands,  aa  wdl  ii 


Fig.  309. 


'Rg.  309» — PlttJfClPAL  ITKFHATIC   VE8SSL5    A.V^   OLAM  ^       r    Ttir   imi>  JJTD 

RiaBT  siDK  (after  Bourgm  iu  pai"t  |I 

The  inner  half  of  the  claride  and  part  of  the  ^teroam  vtd  m  t»ti 

the  arch  of  the  aorki,  ftod  tlie  innominate  ojierf  and  s^im  ;  iLa  |Mi«lentf  bdDl 
omo^hjoiJ  mnscle  is  remofod ;  and  the  sterno^maBtoid,  stemo-hymd,  and  itscaml 
maiden,  and  the  external  jagutar  veui  hare  been  divided  to  a&  to  expose  tlie  ' 

A,  rfght  innommate  vein  at  the  ptaoe  vhere  it  is  joined  by  the  piincipat  lymi 
ttf  the  left  rein  ;  5,  arch  of  the  aivta ;  c^  oommim  carotid  artefj ;  J,  tkgnrojd 
bj  the  anterior  jugular  ?ein  ;  i\  cut  sur^bce  of  the  sternum  ;  f^  outer  p«ft  el  tkt 
1»  submaxilLiry  Ijmiihatic  glands  ;  1',  Ungual;  2,  parotid  ;  S,  occipital  aad  m 
superior  deep  cer?ical ;  5,  &»  inferior  deep  oerrical  glands  ;  0^  6,  axillary  gfac&di : 
superior  Tena  cava,  some  of  the  anterior  mediiuitinal  Teasels ;  6^  <»  tlM  ^ 
artery*  some  of  the  superior  mediastiiial ;  to  these  last  aie  see 
ij]Dpliatie&&«in  the  tfa^rroid  body  and  lower  part  of  the  ntck» 

the  vessels  emerging  fit>m  the  parotid  lymphatic  gland&  Their  i 
vessels  pass  to  both  superficial  and  deep  cervical  glandft.  Thett  i 
qucutly  also  one  or  two  small  glands  {suprah^md^Sajfpey)  pL...^ 
centre  of  the  neck  between  the  anterior  belhcs  of  the  ti^o  digwirici at 
and  connected  with  the  lymphatics  descending  from  the  lower  lip.,! 
6-  The  ftnperficial  cervical  glands^  from  four  to  six,  lie  abi 
^temal  ju^ilar  vein,  between  the  platysma  myoidcs  and  the  deepj 


Ihey  are  joined  by  the  l}'mphatics  of  the  extenml  ear,  mad  i 
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integument  of  the  neck,  by  the  vessels  issuing  from  the  suboccipital  and 
mastoid  glands,  and  by  some  of  those  from  the  parotid  and  submaxillary 
lymphatic  glands.    Their  efferent  ducts  enter  the  inferior  deep  cerviciu 

f [lands.  One  or  two  small  glands  are  sometimes  found  near  the  middle 
ine  of  the  front  of  the  neck  between  the  hyoid  bone  and  the  sternum, 
less  frequently  at  the  back  of  the  neck  over  the  trapezius  muscle. 

7-  The  deep  cervical  glands  are  very  numerous  (twenty  to  thirty), 
and  are  subdivided  into  superior  and  inferior.  The  sujmior  extend  from 
the  bifimiation  of  the  conmion  carotid  artery  to  the  base  of  the  skull, 
Iving  for  the  most  part  along  the  internal  jugular  vein.  They  receive 
the  efferent  vessels  of  the  internal  maxillary  and  some  of  the  submaxillary 
plands,  the  lymphatics  of  the  cranial  cavity,  the  tongue,  larynx,  and 
lower  part  of  the  pharynx,  some  of  those  of  the  thyroid  body  and  the 
deep  muscles  of  the  neck.  Their  efferent  vessels  descend  to  the  following 
glands.  The  inferior  deep  cervical  glands  are  grouped  around  the  lower 
part  of  the  internal  jugular  vein,  and  extend  outwards  into  the  supra- 
clavicular fossa,  becoming  continuous  below  with  the  glands  of  the 
guperior  mediastinum  internally,  and  those  of  the  axilla  externally.  They 
receive  the  efferent  vessels  of  the  other  cervical  glands,  both  superficial 
and  deep,  and  the  lymphatics  from  the  lower  part  of  the  neck.  Their 
efferent  ducts  unite  to  form  a  single  vessel  {jugular  hjmpliaiic  trunk) 
which  terminates  in  the  thoracic  (or  right  lymphatic)  duct,  or  some- 
times separately  in  one  of  the  large  veins. 

The  lympliatica  of  the  scalp  descend  partly  over  the  occiput  and 
behind  the  ear  to  the  suboccipital  and  mastoid  glands,  and  partly  in 
front  of  the  ear  to  the  parotid  lymphatic  glands.  From  the  forehead 
other  vessels  pass  downwards  and  join  the  lymphatics  of  the  face. 

The  superficial  Ijrniphatios  of  the  ftbce  are  directed  for  the  most 
part  obliciuely  downwards  in  the  course  of  the  facial  vein,  and  enter  the 
submaxillary  glands,  but  those  springing  from  the  outer  parts  of  the  eye- 
lids and  cheek  pass  backwards  to  we  parotid  glands.  The  deep 
lympliatica  of  the  face,  including  those  of  the  orbit,  nasal  cavity,  roof  of 
the  mouth,  and  interior  of  the  cheek,  terminate  in  the  internal  maxillary 
glands. 

The  Isrinpliatics  of  tlie  cranial  cavity  take  their  origin  in  net- 
works contained  in  the  pia  mater  on  the  surface  of  the  brain  and  in  tho 
choroid  plexuses  of  the  ventricles.  At  the  base  of  the  brain  they  are 
collected  into  larger  vessels  which  descend  along  the  internal  carotid 
and  vertebral  arteries  and  tho  internal  jugular  vein  to  the  deep  cervical 
glands.  The  lymphatics  springing  from  the  choroid  plexuses  of  the 
lateral  and  third  ventricles  run  backwards  and  unite  into  a  considerable 
trunk  which  accompanies  the  veins  of  Galen  between  the  layers  of  the 
velum  interpositum. 

The  lymphatics  of  tlie  tongue  are  mainly  directed  backwards  in 
companv  with  the  ranine  vein,  and  traverse  two  or  three  small  limjual 
glands,  lying  on  the  outer  surface  of  the  hyo-glossus  muscle,  on  their  way 
to  join  the  superior  deep  cervical  glands.  From  the  fore  part  of  the 
tongue,  also,  one  or  two  vessels  pass  downwards  together  with  the 
lymphatics  of  the  floor  of  the  mouth  and,  after  perforating  the  mylo-hyoid 
muscle,  enter  the  submaxillary  glands. 
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The  nervous  ^stem  consists  of  ceiitrtil  and  pcripl 
fii'st  belong  tfiose  large  masses  of  ncTvoiis  giibstaiice 
and  spinal  €ord,  or  great  cercbro*spinal  centre  ;  and  to  iJ 
the  various  neiTOiis  cords,  ccrebro-spinal  and  symfiat 
distributed  in  different  parts  of  tbe  \xH\y.  Along 
nervous  Bjsteio  also  includes  the  organs  of  the  extenu 
ganglia. 

The  description  of  the  cerebro-spinal  centre  and  of  til 
eenses  will  be  given  in  the  Second  Volume.  The  prescni 
the  descriptive  anatomy  of  the  cerel>ro-Bpinal  and  gym 
and  of  the  ganglia  connected  with  them. 


THE    CEKEBRO-SPINAL    NERVE! 

The  nerves  springing  directly  fi-om  the  great  cerel 
constitute  a  series  of  gymnictrical  pairs,  of  which  a  eerti 
from  the  cranium  through  ditierent  apertures  in  its  bo^ 
named  cranial.  The  next  following  nerve  passes 
occipital  bone  and  the  atlas,  and  the  remaining  thirty 
Ixlow  the  corresponding  gegmenta  of  the  vertebral  cv>lun 
fiomelimes  distinguished  by  the  name  of  mhoecf^ntaJ^  \ 
sei'ies  of  tliirty-c*nc  nerves  the  name  of  $pinal  will  Ijo  hefl 


The  cranial  nerves,  bfisides  being  distinguished  hv 
order  of  their  passage  through  the  dura  mater  lining  tl 
likewise  received  other  names,  according  to  tbe  place 
distribution*  or  their  functions, 


rviw^  , 
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Lbd^aiJ 


Fig.  mo,— Vtfw  rnox 
]i«Low  OF  run  coxwrc- 
TtoN  or  TiiJB  mtsrcirAL 

CRAJriAL    MEEVKS    WJTU 

THi  imAtx,    (JL  T.) 

Tho  fuil  descripiioQ  of 
tliiti  figuro  will  h&  found 
Hi  p.  283  of  Vol  II.  Tlie 
foHoMring  references  ftppjj 
to  tlo  roots  oi  the  ncrvc«  : 
Vf  right  olfactory  tracts 
,  fliTided  DiMir  iu  miJrile ; 
H,  left  optic  nerve,  sprioff- 
tog  ttom  the  commiBstiro 
%hieh  18  conrcak«l  by  tho 
,  pittiltaiy  WmIv  ;  U\  ri>.'ht 
.^ptictncti  the  left  tract 
ill  teen  piadiig  back  itito 
rtf  Knd  «,  the  intenuii  jiud 
extcnirii  corponi  ge&ieu- 
lata ;  HI,  left  octilomotor 
r ;  IV,  trochlear  ;  V, 
V,  Urge  rooti  of  the  tri- 
f«ciat  ncrf««  ;  +  -f »  wnuU 
rooli^  Iho  +  of  tho  riglit 
D<le  i«  pUced  on  tho  (Jtu- 
ganglion  ;  1,  oph- 
ic,  2,  Baperior  infti- 
illftr^t  «iid  3,  inferior  max- 
il1af}rB«n«i ;  VI,  Icftab* 
doee&lAerro;  VII,  faciAl ; 
Tm,ftiidltor7;IX,gla 
]»hftrjti^cftl ;  X,  "pnanino- 
fMOio ;  3CI,  tplnMl  ae- 
' ;  XII,  right  hjpo* 
pmml  ttcrrti  ;  nt  o,  on  tb9 
mII  «)d«*,  ihe  rmitlrtH  iy:« 
i  cnt  «hort ;  C  ],  tub* 
iicci|iiu]  or  fint  oemctl 
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Connection  with  the  encephalon*— The  place  at  which  a  cnuuil 
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neire  is  attac'hed  to  the  surface  of  the  brain  is  termed  tho  i 
origin  of  the  nerve*  From  this  apparent  onVin,  however,  the'  nc,  _ 
roots  can  he  traced  for  a  Yariabte  depth  within  the  substance  of  the 
encephalon  fco  certain  collections  of  nerve-cells  or  nuclei^  the  connectwQ 
with  which  constitutes  the  deq^  origin  of  the  nervL*.  The  eupcifidil 
orijipns  of  these  nerves  are  qnite  obvious  :  the  filaments  of  the  first  pdr 
spring  from  the  olfactory  lobes  of  the  cerebral  hemispheres  ;  the  bccodA 
pair  arise  from  the  dorsal  part  of  the  mesencephaloii ;  the  third  He 
attached  to  the  cmra  cerebri  or  ventral  part  of  the  mesencephaloD  ;  the 
fomth  to  the  valve  of  Yienssens  ;  the  fifth  to  the  pons  ;  and  the  w- 
niainder  to  the  medulla  ublon^^ata,  with  the  exception  of  the  greater  wit 
of  the  eleventh  pair,  which  arise  from  the  cervical  portion  of  the  flpuul 
cord.  The  course  of  the  fibiH^s  within  the  cercbro-spinal  centre,  and 
their  connection  with  the  nerve-nuclei  are  described  in  the  Secxjnd 
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Ik.  811*— IiATHiii  rmr  or  TOi  oomracnoji  or  thi  crivul  jtcxiib  wits  hb 

BlAUr.     (A.  T.) 

The  full  description  of  this  figure  will  be  foand  at  p.  2S5,  Vol.  1 1,  The  followjai;  i ^ 

ftppljr  to  the  roots  of  the  oervea :  I»  right  olfuctorj  tmot,  cut  tio&r  its  middle  ;  II,  tibi  «fM 
nerve*  imiuciliately  in  front  of  the  coounueiiro  ;  the  right  optic  tnet  b  eeen  rxininf  taiiii 
the  thokmui  ( T/i),  cxirpom  genieukta  (t,  <r),  imd  corpora  quadrigemiihA  (o) ;  III,  o««lBai^ir 
nerre  %  IV,  trochleiu'  oenre  risiiig  At  r,  from  the  valve  of  Viemiiits  ;  Y,  trifbdal  Mm; 
VI,  abducent  ocmhir ;  Yil,  VIII,  facial  and  aoditoty  uerrea  ;  between  Uic<m  U>#  |«nklv«> 
media;  IX^glooio-pliaryiijpeal ;  X,  pneumo-faatric :  XJ, ifunal aooeaierx ;  Xil,  hy^^jmtdi 
C  I,  the  aepftrato  anterior  atid  poat«rior  leote  of  the  tubooQipital  cir  fiiBl  i 
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«mc  (pp.  363-370),  an'l  will  ijmC  he  farther  referred  to  b  i]m  place, 
the  descriptions  nf  the  sevenil  nerves  vn\i  eommeace  with  ilieir 
iiance  on  the  siirrace  of  the  brain. 

0f  eadt  from  tiue  cirajuiun*^Each  of  the  cranial  nerves  in 
in-  the  cnmial  cavity  pisseg  tliruni^^h  a  funinieii  or  tuhnlar  prolongU' 
Mf  the  dnm  mater  •  some  of  these  iieiTes  or  their  main  divisioni^  are 
x.i.t lined  in  distinct  foramina  of  the  craDiuin,  otheiia  aiv;  grouped 

Fig.  312. 


12. — LcTIKirAL  TIBW  OF  THl  BASK  OF  TIIR   SECLL,  SHOITIN'*!   THE   PLACES  Of   tXIT 

Of  rum  CBAxuL  HEtivK^.     (A.  TO     ^ 

i  dam  auier  ii  kft  for  the  movi  put  within  the  loao  of  Ibe  tkull ;  tJio  teoioriam  it 
.  &Dd  the  Tenoiti  simifles  Are  OfMSOod.     On  the  left  aula  a  small  [loriioti  ol  the  roof 

I  «rbii  bsfl  been  niooTed  to  ihow  thd  t^lation  of  certain  nerveit  at  the  cavernous 
V  §oi  in  the  «pheiuniUl  fisiare.  The  rools  of  the  sercral  craninJ  oerres  hare  b^:^n 
dbndetl  a  thort  du^taace  tQtemA]  to  the  foraiuiitA  of  the  dtim  mater  through  which  ther 
MBpectiTely  pasa.  I,  olfactory  bulb,  Ijins  over  the  cribriform  pbte  of  the  ethmoid  Lone  ; 
tl,  opiio  nerrea  ;  lit,  commoa  oculomotor  nerre ;  IV,  trochlear  Dorre  ;  V,  is  placed  on 
lbs  left  side  opposite  to  the  middle  of  the  Ihree  diri^ioiia  of  the  trifacial  nerre,  which, 
iogilber  with  the  ^uiglton  and  large  rooi»  have  been  exposed  bj opening  up  the  dura  mater; 
«m  the  right  tide  the  largo  root  only  ia  seen ;  VI,  abdaoent  octihu-  nerre  ;  Vll,  placed  on 
|K«  upper  part  <>i  the  petroua  bone  opposite  the  entrance  of  the  facud  and  aoditoty  nerrea 
uilo  the  uttemal  aaditory  meatus  ;  VI 11,  placed  on  the  jictroua  bono  ontaide  the  jnjn^lar 
faojii«n  oppoeite  the  place  of  exit  of  the  gloasso-pharyngcal,  pneaiuo-gastrio  and  Kpinal 
vOBHaory  iknrcs  ;  1 3C,  bypogloseal  nerre.  On  the  left  tide,  in  relation  with  tin  earemotts 
MaiWv  ibo  tbird,  foartb,  and  ophthalmic  dtrision  of  the  fifth  ncrres  are  men  koeping 
itwrjfl  the  ooter  aide,  while  the  tiJtth  nerro  is  deejier  and  dose  to  the  internal  eunliil 
ailery.  The  eiphkoation  of  the  remaining  rcfereacea  in  this  fignrt  will  be  found  at  p.  5t)i, 

VOL,   t.  K   >' 


Tlie  Rnman  i>timerrils  from  1  to  XII  imlicale  the  Pftoti  of  t^  •  r^nU] 

tlicj  lie  in  or  near  tJidr  fommiua  of  exit ;  V^  h  ujjoa  the  ki  he  fcftli  wiiJi  ite 

tiawerian  ganglton  in  front ;  C  I,  the  fiiibocdpital  or  first  f.vi>j«  m  it-i-v*  ;  C  VU3,lii 
eiglitb.  Tlie  bmnchc*)  of  tbc  nervci^  arc  marked  as  fallows,  fit.  I'^i,  tU|ifmarliilBl  loiA 
of  the  fifth  ;  2,  la^hnmal  j<aMiing  into  the  glxuid  ;  3^  nwtiil  |»!i>^in^'  tfm.-ir&U  the  nttnm 
totertiai  orbital  canal,'  and  ^i  viug  the  hu^  root  to  the  cilinrx  K'^'  oikMiaB  d 

IIm  nftnl  oerre  ;  4,  lower  branch  of  the  third  nerve ;  5,  fiu\w\  •  ;  *)iM««f4li 

filllipMnzig  into  the  infi-aorbital  mn&I  ;  !*\  the  sam<!  iiisuin^  at  i).  t^  Utmm 

anidbaiiif  diidHliijtf^}  as  inferior  iAt{H.'bml,  laterul  na^iK  fiud  Rnpr  .  narrw^S"; 

^  fNBflivii  ''  "  I  and  Vidian  ncrre  pascing  biick  from  it ;  i> ,  ivkiAU&t  CBd  ciitf 
Mtfm^  t  it ;  6",  brge  vnperfieial  petroaat  mrve  ;  7,  pQgteeior fkajaj twi i > ; 

7'i  plMd  iii  i...  »i..i  -'  ^«  1^'  I'  has  been  opened*  points  in  Uic  aolcjiar  iJ«ite]  mmmi  k 
MiAm  DAliUMy  diM  tlf tb  immcdiut^ly  Inflow  the  fctfUtkeD  onto  ;  IT,  «•«  d 

Hlo  aueeiilir  hnmdio  <  m  it ;  S  + ,  tlic  auriculo-t«iiipoiml  bf&Mii  e^  ibofi,  «l 

•Wfe  it  th«  muil]  Muticriiciai  |fctroaaI  nerve  connecti^d  with  tht;  fsttiiiJ  ;  J»^  lioeial  ibIm- 
tWDAl  pterygoid  ;  10,  lingnAl  or  ),*u«t%torj  nerve ;  10',  tU  ilisinduticm  to  IW  Mit  m^ 
front  Of  tbe  foogoeMid  to  the  subliu^ni&l  gland  ^  10",  tuliuiutlUryg^QgtioA  ;  bdor  iCLIk* 
obordft  |]ris|iMii  paaiog  lonrjirds  &cui  the  facial  above  12,  lo  join  tho  li^««l MWt ;  11* 
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inferior  dental  nerve  ;  11',  the  same  nerve  and  part  of  its  dental  distribution  expoied  by 
removal  of  the  jaw  ;  11",  its  termination  as  the  mental  nerve  ;  11'",  its  mylo-hyoid  branch ; 
12,  twigs  of  the  facial  nerve  immediately  after  its  exit  from  the  stylo-mastoid  foramen 


Fig.  313,  B. 


to  iho  postrri.^r  }ioIly  of  tlic  ili^^astric  and  to  the  rtylo-hyoiil  mutt-lc  ;  12',  temporo-faclal 
ilivisinn  of  tlie  facial  ;  1-",  i'er\ico-fjw:i;d  division  ;  1.'5,  trunk  of  the  gIos80*]dtarynKeai 
]»a.>yin^' rounl  the  HlyIo-i)haryngeiw  murtcic  after  ;:ivinpi'har}ngcil  and  muscular  hranchci*; 
1^',  its  (listrihution  on  the  Hide  an<l  Itack  part  of  the  tongue  ;  14,  spinid  aeccMory  nerve  ; 
14',  the  s.une  aft^r  having  r>aHAe<i  through  the  Ktenio-nia«toi<l  muscle  uniting  with  tranches 
from  the  rerv'ical  nerves;  15,  h>'poglosHal  ntr^'c;  15',  its  twig  to  the  thyro-hyoid  muscle; 
l.V,  its  distribution  to  the  muscles  of  the  tongue  ;  10,  its  descending  branch  giving  a 
direct  offset  to  tlie  anterior  l»clly  of  the  omo-hyoi<l  muscle,  and  receiving  the  communi- 
cating hranrhes  10  4-,  fp»ni  the  cervical  ncr\-es  ;  17,  pncnmo-gavtric  ner>c;  17',  itssuiierior 
laryngeal  bnmoh  ;  17',  external  laryngeal  twig  ;  18,KU])erior  cervical  ganglion  of  thesym- 
l»athetic  nerve,  uniting  with  the  upper  ccr\'ical  nerves,  and  giving  at  18'  the  suiwrficial 
cardiac  nerve;  11>,  the  tnink  of  the  symi»athetic  ;  lt»',  the  middle  cervical  ganglion, 
uniting  with  some  of  the  cervical  nerves  and  giving  19",  the  lar:.:c  or  middle  cardiac 
nerve  ;  2<',  continuation  of  the  8ymi»athctic  ncr\'e  down  the  neck  ;  21,  great  oodpital 
nerve  ;  22,  third  occipital. 
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toji^ether  in  one  foramen.  The  numerous  small  olfactory  neires  dtscal 
into  the  nose  throujrh  the  cribriform  ])late  of  the  ethmoid  boco;tbe 
optic  nerve  pierces  the  root  of  the  small  wing  c»f  the  sphenoid  Iwnt ;  the 
third,  fourtli,  and  sixth  nerves,  vrith  the  ophthalmic  divisicm  <»f  tk 
fifth,  pass  throu<i;h  the  sphenoidal  fissure  ;  the  superior  maxiilarr  nd 
inferior  maxillary  divisions  of  the  fifth  i>ass  resix-ctively  ilirctUii  tie 
foramen  riitundum  and  foramen  ovale  of  the  great  wing  of  the  sphenoid;  r 
the  facial  and  auditory  ner\'e8  pierce  the  i)etrous  bone ;  the  clao-  c 
])har}'ngeal,pneumo-gafitric,  and  spinal  accessory  ner\es  descend  ttioadi 
the  middle  compartment  of  the  jugular  foramen  between  the  pLtr«iisai;d 
iK^cipital  bones  ;  and  the  hypoglossal  nen-e  posses  through  tlk*  aLtti^' 
ci>ndylar  fonmien  of  the  occipital  bone. 

General  distribution.— The  greater  number  of  the  cranial  ii>-na 
are  entirely  confined  in  their  distribution  within  the  limits  of  the  luii 
as  in  the  case  of  the  first  six  pairs,  the  auditory  and  glosso-pharynaal 
ner\es.  Of  these,  the  olfactor}',  optic,  and  auditory  are  rtst ricc'.-d to 
their  respective  organs  of  sense  :  while  the  third,  fourth,  andsixihsr.' 
exclusively  motor  ner\es  in  connection  with  the  muscles  of  thv  vJ€^b!1 
and  the  efevator  of  the  upi)er  eyelid.  In  the  fifth  or  trifacial  nvrveaH 
the  fibres  deriveil  from  the  large  root,  and  connected  with  the  (Jjuv^rij 
puiirlion,  are  entirely  sensory  in  their  function,  and  constitute  theiihtfe 
f»f  the  first  and  second  and  the  greater  part  of  the  third  di\-isi<»n  of  ifcf 
nerve  :  but  the  last  of  these  divisions  has  associated  with  it  the  fili\ii 
the  small  or  motor  root,  so  as  to  become  in  some  degree  a  compi:ad 
nor\\\  As  a  nerve  of  sensation  the  trifacial  occupies  in  its  distribctia 
the  grvator  |KU*t  of  the  head  superficially  and  deeply,  exwptin?  the 
int^ri  r  tf  the  cranium  and  that  f»art  of  the  scalp  which  is  svrA'A 
Inliiud  a  }xriH ndicular  line  passing  through  the  external  auditory ni.-uii. 
The  mujk'r.lur  distribution  of  the  inferior  division  of  the  fifth  nvn.-  is 
cV.it !iy  to  i\w  iuumU:?  i»f  mastication.  The  gh"»sio-pharTns;eal  is  alj"- 
v.iix'jl  nv.rvo,  and  is  distributed  u*  the  tungue,  phaiynx,  and  |ian  dvr- 
tar-j»as>a«:'-  >. 

O*  :':..  r.:/.:i:r.:r.i:  nvrvt-s,  the  facial  and  hy]K^Ii.5sal,  Ix.nh  exclr.s.vcj 
:-.- :■  r  ;:i  :.:::  :i  :i,  are  almc<st  entirely  cephalic  in  tlit-ir  distrih:::i'n: 
r..  :»  a',  r.vrvj  ^'iviu::  fibres  to  all  the  superScial  and  a  few  ff  :L- 
dv\;'.  r  Tv.us-v.s  ff  the  head  and  face:  and  the  twclfih  or  hypcid'^al 
s.;yi !} :::.: :!..  r.:">o:i-s  of  the  ti>ngue.  Of  the  facial.  hMwevcr.  one  brancli 
jvknSvS  i:  'v^  r.vN  ;\rvls  in  the  n^-ck  to  the  j»latysina  i^iy,.i.It.s  ;  and  of  tl?.- 
t\ul:V:i.  t:.v  V.>.\r.vIir.;L:  brxjch  supplies  in  I'iin  rliv  Viiusoics  «.'f  th-j  uxk 
Axhii  1.  I'vvr  >s  :"...  ".v.  id  iH>ue  and  larviix. 


!*,>:>,  :"..v  :•.:::::  or  i'nvumi>-;:as:ric  and  tlu-  t:-.vt-r.:I 


I  <:'r  sj.im 


s  rv  r.i'*.  .>  .":.:!•:  :r  ni  :ho  forep.ing  in  havir.::  i-nly  a  v.^ry  l::i.:t-- 
disiri.  ■.:::.::  '::  :'.,  :.-a'..  ;kr..:  in  fumishinu'  T.-.rv.s'in  n::idi  lt^uu 
p^>y»  t:\  w  :  '  '  :v..:.>  >::  .:..:-".l  ::i  the  utvk  and  trunk.  The  tirs:  I'f  thw..'. 
A-^'.  r  c'!'  v.c  a  >::.....  '  r..::. ..  :  iho  vx:tm;J  ear.  and  supply in:^  ncHc?'" 
:h-;  ^■•^^r^vA  :.*. :  '..ir^-r.v.  ::.•  t^whc-a.  i::U:e:,  h;i.::>  and  JK-an,  «.xtcn«is 
*.r.:  V...  .."''.  ■-::•-"  .-.r.  .:y  :.s  ::.-.•  ].ri:.o:Kil  n-.rv.,  ^f  thj  st'-'Uiai-h.  11^: 
o:":.  :.  :'...  s ;■....■..  ..>>  :y.  -:.:.:;  :s  ^.^:.^c^•u  -aiih  ihc  cranial  iivn'osin 
V-  •  s,-  .  "  .\  :"■.:>  ;•->>  :.^'  •■'.::  :"-r  :;.::.  i  ne  ii  the  f  niinina  i-f  ::.c >kTuL 
's  vV,:  r. ';  .1  :v.  ;  r  :..:»,  :  ::  :s  'x.rriaV.y  z!ii:-l  wiil.  :i;v  pn-.-um- »-«-:? ^:r^' 


...c  s.-^i":!  -:i".ii>:'  i^  uiui  ir..ji2^ 
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]Mige»  546  and  r^n,  fig.  313  i«  mtroduoed  ia  illuijtration  of  the  general 

of  the  distribution  above  given.    In  this  fignre  the  cmaium  and  orbit  have 

opened  up  to  the  depth  of  the  several  foraminiib  through  which  the  iier\'es 

The  ^reat  part  of  the  lower  jaw  has  also  been  removed  on  the  hitt  (fide, 

the  tongue,  pharynx,  and  larynx  are  partially  in  view%    The  occipital  bone 

bfeen  divided  by  an  incision  pastfing  down  from  the  occipital  i>rotubenuice  and 

igh  the  condyle  to  the  left  of  the  foramen  mo^am.    The  ceindcal  vertebrm 

^ir>e  been  divided  to  the  left  of  the  middle,  and  the  sheath  of  the  Bpinal  cord 

so  as  to  expose  the  roots  of  the  oervicail  nerve*. 

I. ^OLFACTORY    KESYES. 

E  olfactory  ncn'es  arc  i-lenrler  filaments,  alxjut  twenty  in  number, 

liich  spring  from  the  nnrler  eiirluce  of  the  olfactory  buJl),  and  descend 

«»sc  throutj:h  the  fiimmiiia  in  the  cribriform  plat**  of  the  ethmoid 

i:h  bein^  invested  by  tiibidar  j»rolungatioiiE  of  the  membmnes  of 

AJ  brain.     They  form  an   inner  group,  ivhieh  are  lodged  for  s*>me 


Fig.  314, 


F*^  311*— DiSTRtnFTToX  OF  TITE  OLFACTORT   NFKVTS  OX  H    OF  TH 

(from  Sappey,  after  HiTSchfeld  jiml  Lev' 

The  septum  is  ex^xw^d  and  tlie  anterior  palatine  canal  opened  -  ii   the  right  side.     I, 
poifiU  tn  the  olfactory  bulb,  ami   the  rcmtuning  Boman  nmnbcrs  Ut  the  several  cranial 
t ;  1,  ilie  olfftctoiy  uerres  ns  they  pass  through  the  cribriforni  plate  ;  2,  internal 
T  the  iuuhI  branch  of  the  ojihthalmic  nerve  ;  3^  aajso-palatino  nerve.     (iSee  fig.  Utllj 
for  a  TJew  of  tiie  distritmtion  uf  the  olfactury  aerves  on  the  outer  «*aU  of  tl^e 


li^aiiee  in  groves  on  the  surf  are  of  the  vertical  plate  of  tbe  ctlimoid, 
'  then  Vireak  up  into  tufts  of  branches  1)efore  Xmug  distributed  to  the 
mnccms  membnme  over  tliat  lw'U(%  and  nn  outer  gTfm|»  which  ramify  over 
the  mesial  surface  of  the  latei-al  nmrn  of  the  ethmoid,  iiicludmg  the*upix?r 
und  middle  tiirbiuate  bones.  None  of  the  branches  reach  the  lower 
turbinate  I  nine.  The  olfsictory  nerves  are  comp'jficd  exclusively  of  non- 
medullata^  fiba*,  and  tlieir  limnchcsconjmunicate  freely  with  each  other 
as  tliey  descend,  thus  gi\ing  rise  to  a  naiTow  mesbed  ])li'XU8  iKiicath  tlie 
nmcous  membrane,  cpyjecially  on  the  oiittT  wall  of  tbe  fossa.  (See  also 
the  anatomy  of  the  nrise  in  Vol.  IL) 

The  olfactoiy  lobe  of  the  ccrchral  hemisphere  is  sometimes  described  aa  thu 
oilactoTy  nerve  (*ee  Toh  II.  r  l>p*  331  and  B34). 
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the  third,  the  longest  of  the  tliree,  runs  onwardg  between  the  lower  i 
the  outer  rectus,  and  terniiiiates  Im.'Uiw  the  bull  of  the  eye  in  the  inTci 
oblique  muscle.  The  last-nieiitioned  bmuch  is  cMiinectcil  with 
lower  psirt  of  tlte  lenticular  ga[i:j:hojr  by  a  short  thick  oft*set  (sh^  mi 
of  Uw  fjmifjlkm\nm\  *;ives  f>neor  t\\<\  tilainents  to  the  lower  ivct as  miliHe. 
The  several  brauelies  oi  the  third  iierv  e  enter  the  mtiscleii  to  wllkil 
they  lire  distriiiuted  on  tlie  surface  which  in  each  is  tiuiied  towards  the 
eyeball,  witli  the  exce|)tion  of  that  to  the  inferior  obUqnc,  which  pene^ 
tmtes  tlie  hinder  border  of  its  rniiscle. 

Varieties. — The  third  nerve  ha^  been  soon  in  (i  few  cases  giTing'  m  btioidbl 
the  extenial  rectos  ((.Vuveilhier,  Fa.«elieck,  C.  Kmtiac),  und   in    one 
branch  of  the  third  gopplied  the  place  of  the  sixth  nerve  wliicb  ir 
(Gencmli),     The  branch  to  the  inferior  oblique  iimM?lo  wa»  seen    lijr  Arnold  Id 
pQ£8  thi-ough  the  b>vcr  part  of  the  lenticular  gtmglion,  and  by  Henle  to 
the  inferior  r^etint, 

PoaiTIOX    OF    CERTATX  XERVES  AT   THE  CAVERK0U8    STXFS,   A>T)  Ji 

TIT  BY  ENTER  THE  ORBIT.— There  are  Bevenil  nerves,  bcBides  the  thinl 
lila<*ed  close  together  at  the  cavernous  sinus,  and  entering  the  orbit 
tlirotigh  the  sphenoidal  fi.«snrc.  To  avoid  repetition  hereafter,  the 
relative  positions  of  these  nerves  may  now  Ije  describi'd.  The  Denr* 
thus  ftssoeiated  are  the  tliird,  the  fonrtL,  the  ophthalmic  dirisioo  <jf  ik 
fifth,  and  the  sixth. 

At  ike  mveruouH  $mus. — lu  the  dun*  mater  which  hi>unds  tk 
Ciivernons  sinns  lai  the  oufer  side,  the  thinl  anil  ft^irth  ucrvcs  aiwl  tk 
opbthahnic  division  of  the  fifth  are  i>hiced,  as  repirds  one  atiotbcf*  ia 
their  niunericiil  r^rder  Imth  from  ahi>ve  downwards  and  fvoin  within  ct^ 
wards.  The  sixth  iierTc  h  ]>laced  scparatelv  from  the  othera  cluec  l»> 
the  carotid  arteiy  on  the  fluor  of  the  sinus,  and  iutcriially  to  ik 
ophthahnic  nerve.  Near  the  sjiheuoidal  fissure,  throiii^h  which  tkj 
enter  the  orbit,  the  relative  position  of  the  nerves  \n  chnp*  - -V  '^  <  saili 
nerve  loein^  liere  dose  to  the  rest,  and  tlieir  numl>er  is  auL  lit  Ik 

division  of  the  third  and  the  oi^hthahnic  nerves — the  furiurr  iuL<i't«^ 
the  latter  into  three  parts. 

In  the  sphemifhd fiiifiUie, — Tlie  foiuth  and  the  frontal  and  ladtiTisrii 
branches  of  the  fifth,  whicli  are  hero  higher  than  the  rcet,  lie  on  tk 
same  level,  the  fourth  bein,u'  the  nearest  to  the  inner  side,  and  enter  tk 
orbit  above  the  niiiKcles.  Ilie  remaiuin^^  nerves  piiss  betwtvn  the  h^ 
of  the  external  rectus  muscle,  in  the  foll<Aving  order  from  aYM*\c  di-vio 
wards  ;  the  upiaT  division  of  the  thiixl,  the  niwsal  branch  uf  the  fifth, 
the  lower  division  of  the  third,  and,  lowest  of  all,  the  sixth. 


IT,— TEOCELIAE   HlEEYS. 

The  fourth,  trochlear^  or  pathetic  nerve  is  the  smallest  of  the  nrnaul 
nerves,  and  has  tlie  lono:€st  course  within  the  cniniul  canity.  Il  ■ 
distributed  solely  to  tfie  superior  oblique  nuiselc  of  the  eye. 

Taking  its  sup.rileial  orijirin  elise  below  the  corpora  qimdri^rfstai 
from  the  uj»|KT  part  of  the  valve  of  Vieusstus,  the  fourth  iirrie  » 
directed  at  first  outwards  across  the  sujierior  yiednncle  of  the  oet^iotam 
and  then  turns  forwards  round  the  ftuter  side  of  the  cnu  <MtM(%' 
ii  11),  lying  parallel  to  and  between  the  posterior  cerehml  ami 
cerebellar  arteries.    It  enters  an  aperture  in  tlv:  dnra  nuiter  ii 


TROCHLEAB  AXD    TRIFACIAL    NEEYE8. 
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licneatb  the  five  murgin  of  tlie  t<:»tikvriiTm,  a  little  behind  t!ie  posterior 
diiioid  procesB,  orul  nins  funvards  in  the  ontcr  wall  of  the  cfivenions 
siims,  resting;  apjainst  tlie  iipfrr  umrtj^in  of  the  ojihthalmic  nerve,  ond 
crossiof;:  the  third  obliquely  on  iis  outer  side  frtjm  below  upwards,  to  the 
inner  end  of  the  Bplieooickl  fissnre.  Passing  into  the  orbit  above  tbe 
external  rectus  muscle,  it  iuclines  inwanLs  ovtr  tbe  levator  ijalpebiw  aud 


Fig,  316. — Yiiswr  pnoji  abotr 

OF     TUIE      URBIT,      THE      (3A9< 
1IVRIAX    GAKGLIOV,    kc.    (frOlU 

Siijtl»c)%  after  HirKhfeld  ac«i 

1,  olf«ictury  tmct,  i»aHsin^  for- 
ir&nl«  into  the  hulb  ;  II,  optic 
(cniDiuiK'^urQ  ;  II I^  oculoiitotur  ; 
IV,  trooblear  nerve ;  V,  large 
root  of  tbe  ^tb  ticnre,  a  snmll 
Iiortiou  of  tlitt  leader  root  in 
mecn  below  it ;  VI,  sisth  Qcn  e ; 
VU,  faoiftl;  VIU,  auditory; 
IS,  glo89Q  -  pbttryngeo] ;  X^ 
poetUDO  -  goitric  ;  XI,  tfiinAj 
Jtooeoory  ;  Xtl,  bypoglossaJ  ; 
If  GaMerimi  gatiglioD ;  2,  oiili- 
tbalmiG  nenre ;  3,  bcbrjriurtl 
nerve ;  4,  frooUil ;  5,  cxtermiJ, 
«J,  iniemAl  branch  of  tbe  piipm* 
«rbiUl  nenro ;  7»  isupni trochlear 
fienre ;  8.  natal  nerve ;  9,  it^ 
infrntrochleAT  bnmcb ;  10,  numl 
fkorre,  pomng  ibrongb  t]j< 
tcrojil  orbiia]  canal  ;  11. 
terior  dei'p  t«mponi]  iJitKct^n/.^ 
from  the  baccal  nerve ;  1 2, 
middle  deep  temporal ;  13,  ijos- 
terior  deep  tcmpornj  ariiiinif 
ffwui  ih4  matteieric  ;  1 4,  origin 
of  tbe  auriotiIo*tomjM)ntl ;  15, 
great  auporficial  jietrusat  nerve. 


Fig.  dia 
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siiIKTior  rectus^  and  finally  enters  the  Biiperior  obliqfic  muscle  on  its 
iipjM.T  surface,  aud  close  to" its  vnti^r  iM:»rdor. 

While  lodged  in  tlie  outer  wall  of  the  fiiniw,  the  fourth  ner^T  is  con- 
iiected  with  the  sympathetic  on  the  carotid  artciTi  and  according  to 
liosenthal  it  is  also  joined  by  ii  filament  fi^om  the  ophthahuic  nene. 

Varieties.— Tbo  fourth  nerve  bus  been  obiumd  in  tereiml  ooms  Kiidiiig  % 
)>miiob  forwordii  to  Uio  orbjculari>  pal^tebnumm  muiicle,  or  to  join  tbe  i>upm- 
trochk^r,  the  iufratrochlcar,  or  the  nasal  ncr^'c.  A  commmncatign  with  the 
frontal  nerve  in  recorded  by  BerU, 


Tlie  fifth,  trifacial,  or  trigeminal  nerve  in  tiie  largest  of  the  cranial  nervcB, 
and  n*fteud»ies  a  spinal  ner%*e,  in  tbe  circumstance  that  it  ariiSL"«  Uy  sepjirate 
sensory  nnd  motor  roots,  and  also  that  the  sensory  fil>res  pass  through  a 
jfantj^lion  while  the  motor  do  not.  Its  sensor}'  division,  which  is  much 
the  larger,  imparts  cfmimon  sensibility  to  the  face  and  the  foa*  part  of 
the  head,  as  well  as  to  tlie  eye,  tbe  nose,  the  em*,  and  the  mouth,  inclu ' 
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ing  the  greater  portion  of  the  too^^ie  ;  it  may  possibly  also  oonfv  tit 
power  of  taste  iipcm  die  fore  part  of  tlic  latter  organ.  The  motor  iwA 
fiupplies  ciiieflj  the  iiitiscles  of  mastication. 

Tlie  tAVQ  roots  of  the  nerve  Bprius:  from  the  side  of  the  pons  VaK»lii 
"where  tlie  transverse  tilires  of  the  latter  are  prolonged  into  the  middle 
pcdnnclu  of  the  eercMhiro,  and  mnch  nearer  its  upper  thau  its  lovir 
border.  The  siniill  roi>t  issues  above  the  largo  one,  and  the  tuo  ap* 
separated  from  ime  another  by  a  small  band  of  tlie  crcjss  fibred  of  the 
]}ona.  From  this  orijrin,  the  two  roots  are  directed  forwards  beneath  t'^ 
anterior  extremity  of  the  teutorinm  to  the  mid*ile  fossa  of  the  base  • 
skntl,  and  enter  a  reeess  in  the  dam  mater  over  the  giiininit  Oi 
jmtrous  part  of  the  temporal  bone.  Here  the  lari^e  root  becoDies  exptiiil  \ 
and  its  thnieuli  divide  imd  nnite  so  as  to  formaplexifonn  network  whiiu 
is  contiimed  mto  the  (iasst*rinn  ganglion*  Tlie  small  root  inc lines  down- 
wards on  the  inner  side  of  the  large  mot,  and  then  passes  oat  wank 
l>eneath  the  ganglion,  withnnt  its  hbi"es  being  incorporated  in  any  wit 
with  tlie  latter,  to  join  hulow  the  foramen  ovale  the  lowest  of  thc'tliftJ: 
trunks  issuinsr  from  tlie  ganLiliou. 
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Fig.  317. — Gkitkuu*  fus 

THK    riFTIi    rAl»  {»iw 
tk     aketcb     br    Cbatki 
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1»  snail  ro<ii  ol  Ife 
fifth  nervB  ;  S«  ba^  ro<» 
r&ning  forwmnls  into  tto 

\AaMd  on  tbc  boM  aWiW 
the  ojihthaliaic  tmn^ 
whkli  k  diTidLiii^  ItM  ^ 
frotiUl,  lachtyml^  mt 
umstd  htmnchtm^  |b«  htim 
conoeotcd  wiiJt  Use  *f^ 
tluiliiiiegiuigliim ;  I,  pinl 
on  the  bone  cIcbb  |»  ihi 
foruiucn  mtuniliUB^  ibmIi 
tho  su|Aerior  1 
(Jiviaion,  wl&idi 
riectct]  Mow 
f^phcud-paJvliiie 
HfKJ  pnancn  igir 
tbe  in^nMrbHttl  , 

5.  ptiiccd  on  Urn  1 

the  ftmimefk  ovafa^ 

ilif?      inferior      ■** 

ticrre,  girio^  off  iWaui* 

cnlo-teinpona  sM 

hr  bmnclieff,  vwi  „ 

ued  Iff  the  mferior  t-^— 

to  th«  lower  Iaw   frfH  ^ 

llie  lingoal  to  tho  imgne  ;  a,  anbmftsdllary  glantl,  tho  lubmAJdliwy  gtogllaa  filmd  a^a 

It  in  cunnection  with  the  UngiuJ  tusnro ;  6,  chorda  tjrropani ;  7,  f«^*l  aierf^  baBktf  6^ 

tho  stylo- tiio^toid  fommen.  "^""^ 

TliG  gamjUon  of  ihe  JIfth  mrre  or  Oasstrian  (fanglion  (gangiioii  ioiii* 
lonaiv)  ocenpios  a  dt'ijivjisiou  on  the  upper  jwirt  of  tbe  petrous  poitkmrf 
tho  temjhjnil  bone,  Jiear  the  ajicjc,  and  is  somewhat  ci^scenttc  in  Ibm, 
tho  cxjijvexity  being  turned  forwards*   It  k  flattened,  and  striated  OB  tk 
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surfaoc.  On  its  inner  side  the  ganglion  is  joined  In*  fihunents  from  the 
cariititl  pk'xns  of  the  snupntlKitiu  nerve,  and,  occordiMf^  to  8<>niu  uniito- 
rnist^,  it  fnrjjishes  fr<»in  its  l>;u*k  ]>ait  filaments  to  the  dura  niiUor. 

From  the  fnre  pirt,  or  convex  }x>rder  of  the  Gasseiian  |r*ii^^hon, 
pHJcecil  the  thix'o  hirge  divisions  of  the  nerve.  The  higlicBt  (///.•</  or 
opht/tfthtik  trtt7ik)  enters  tlie  or)>it ;  the  see<ind,  the  nujm'wr  tmtjrUhtrif 
mrrf%  is  c*»ntinned  fonvards  to  the  face  between  tlie  orbit  and  mouth  ; 
and  the  tliird,  tlie  infenvr  maxiUar*/  lurve^  is  distribntcd  ehicfly  to  the 
extcnial  ear,  the  ton^ie,  the  lower  teeth,  the  face  below  the  mouilj,  imd 
the  mt3seles  of  naistieatioti.  Tlie  first  two  trunks  proeeed  exclusively 
fmni  the  ganglion  and  are  entirely  sensory,  while  the  third  or  inferioV 
maxillary  trunk,  derived  prineijudly  fr*>m  the  ganglion,  has  aj^soeiatiHl 
with  it  also  the  whole  of  the  fibres  of  the  motor  root,  and  thus  distribiUes 
U^th  motor  and  sejisinT  bnuiclies. 


I.— OFHTKAI^MIC    NSBVi:. 

The  ophthalmic  nerve,  or  first  division  of  the  fifth,  the  smallest  of  tho 
tliree  oflacta  from  the  Giisserian  ganglion,  is  flattened  from  side  to  side, 
and  measurers  abait  an  ineh  in  length.  It  is  diix-eted  forwardjs  and  up- 
wards in  the  outer  widl  of  the  tiivernons  sinu,*^,  in  aimpany  with  the 
third  and  fourth  nerves,  towar*Js  the  sphenoidal  fissure,  where  it  entls  in 
lmmchc«  wliieh  pass  through  the  orbit  to  the  surface  of  the  head  ami  to 
the  nasal  fossii.  In  it« course  forwards,  the  oj>hthalmicMerve  is  joiued  by 
filaments  from  the  cavernous  plexus  of  the  snujiathetie. 

IJiiANcnES. — A  small  rerun etfi  branch  arisc^s  from  the  ophthalmic 
tnink  near  the  Gasseriau  ganglion  and,  mniiing  Imckwards  across  the 
fourth  nerve,  to  which  it  geriendly  adiierca  closely  for  some  distance, 
nimifics  between  the  layers  of  the  tentorium. 

Farther  fonvanis  the  ophthalmic  nerve  1^1x0^  oW  thmo  slender  offsets 
which  join  respet-tivcly  the  thircL  fourth,  and  sixtli  nerves  as  they  enter 
the  orbit  (L.  Ibiseuthal,  Wiener  SitzungnlxT.,  \H7H), 

The  terminal  hninclies  resulting  from  the  division  of  the  ophthalmie 
nerve  close  to  the  orbit  ore  the  nui^il,  whiefj  is  nsnally  the  fimt  to  arise 
and  springs  from  the  inner  and  lower  part  of  the  tnink,  the  frontal  and 
the  lachr}7naK  These  branches  aix?  tmnsmitted  separately  through  the 
Rliheuoidal  fisRure,  and  are  eontimied  through  the  ^rbit  (after  supplying 
f?nnie  filaments  to  the  eyeball  and  the  hwhiymal  gland)  to  their  fiual  dis- 
tribution in  the  nose,  tlic  eveOds  and  the  integnment  of  the  forehiad. 

Xachrymal  nerve.— The  lachrymal  nerve  (fig.  'lUj,  ^S)  is  external  to 
the  frontal  at  its  origin,  and  is  contained  in  a  sejmrate  slientb  of  dnni 
inater.  In  the  t»rbit  it  pisses  along  the  outer  part,  above  the  external 
n«tus  muscle,  to  the  outer  and  upper  angle  of  the  cavity.  Near  the 
lar/hrymul  gland,  the  ner\'e  has  a  c^mnc^ting  filament  with  the  orbital 
Iminch  of  the  superior  maxillary  nerve ;  and  when  in  close  aprjosition 
with  the  gland,  it  gives  many  filaments  to  that  body  and  to  tne  con- 
junctiva. Finally*  the  lachrymal  nene  ponet rates  the  pal|x'brid  ligament 
externally,  and  ends  in  the  uppr  eyelid,  the  tenuinal  ramifications  king 
joineci  by  twigs  from  the  facial  nerve. 

VAiietlM. — The  lacho  aiJtl  nerve  U  oociuiionalljr  mmUor  than  ostud,  being  r^ 
inforcc^l  by  a  twig  from  the  orbital  bmuoh  of  the  iupvrior  mAxlUary,  and  it 
been  aeen  rt^plAoeil  entirely  by  an  oHMt  of  the  hitter  nenro  (TurneT,  Hyrtl*). 
the  other  hi^d,  the  laohrymal  nenre  hae  been  foand  ncnding  aa  offset  tht 
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the  mular  lione  in  the  place  of  tKe  temporal  brancli  of  the  ntperior  iiui:dIUf7 
nerve,  which  wan  absent  (G.  D.  T.). 

The  lachrymftl  bmnch  t^ometimea  appenw  to  "be  derived  in  part  f rDm  the  fomtk 
nerve,  but  in  mtoh  aii»e«  the  lulditlonal  root  Ls  com)>o6ed  of  fibres  Ihat  hvit 
parsed  over  from  the  ophthalmic  to  the  fourth  while  these  nerre*  axe  cont^inaJ 
in  the  outer  widl  of  the  cavernous  sinnii  (Cniveilhier). 

FroxLtal  nerve. — T!io  ft'ontal  nerve  (fi^.  3ir>,  4),  the  largest  djTi«i0 
of  the  ophtlialniic,  also  cnteiTs  the  orl>it  above  the  mnscles,  anJ 
fonvimls  Ix'twt'eii  the  ek-vntor  of  the  upper  ejdid  and  the   [jetic 
About  the  iniddle  of  tlic  orbit  it  dividefi  into  two  branches,  suprat 
and  gupraorl>itaL 

(a)  Tim  siijn-a trochlear  ftenr,  much  the  smaller  of  the  two  bniiir!jt_ 
iiichncs  inwards  towanis  tlie  pulley  of  tlie  siiiierior  nbliqiie  nitisc^  dam 
to  wliieh  it  sends  a  filament  dowinvards  to  commQuicate  in  a  lot-»|>  wi^ 
the  infnitnx'hlear  brandi  of  the  luisal  nerve,  and  then  leaves  the  crtii 
between  the  orbfrnlaris  palix'brfimni  niiiBele  and  the  bone.  In  tiai 
position,  the  nerve  gives  twii^^s  to  the  skin  and  eonjuuctiva  ot  tlie 
eyL'lid,  am!  finally  it  turns  upwards,  dividin,!!^  into  branches 
perforate  tlie  urhiciilaris  and  frontalis  mnscles,  and  are  distiibated  to  the 
integument  of  the  lower  and  mesial  part  of  the  forehead- 

(h)  The  sifjmmrhiktl  ft/rve  k  the  continuation  of  the  frontal  nenretaiid 
leaves  the  orbit  by  the  siipraorbital  notch  or  for ameu*  It  dirideB  tola 
two  branches,  inner  and  outer,  which  ascend  on  the  fortibead  beocitli 
tlie  frontahs  muscle,  and  aru  distributed  by  numorons  slender  ramifiei- 
tions  to  the  skin  of  the  ibre  and  upper  parts  of  the  scalp.  The  ooUr 
branch  is  the  lar«;er  and  extends  backwards  ncivrly  to  the  lamUoai 
enture  ;  the  inner  branch  reaches  but  a  little  way  over  the  parietal  haoL 
Small  branches  also  papii  tt>  the  pericranimii,  and  m  the  nerve  emcsgli 
irom  the  orlnt  twijiB  arc  sent  downwards  to  the  upper  eyelid. 

The  primaiy  division  of  the  Bupiaorbital  nerve  often  takes  place  I 
it  issues  fi'i»m  the  orbit,  and  in  that  case  only  the  larg-er  branoh  ' 
through   the   supraorbital  notch,  the   smalk'r   one  being  placed' 
interually^  and   not  uufref|iicntly  traversing  a  second    e^lighter  aatci 
{froniahmirh^  Henle)  in  the  orbital  margin  (fig.  316,  5,  0), 

The  brandies  of  the  supniorbitid  nerve,  and  the  same  is  the  eaae  Willi 
all  the  cutaneous  offsets  of  the  fifth,  form  commnnications  with  lit 
adjacent  ramifieati*nis  of  the  facial  nerve ;  in  this  waj  seusoir  film 
derived  from  tlie  fifth  nerve  mny  be  conveyed  to  the  surrounding  mittdaL 

ITaaal  iterre,— The  nasal  nerve  (ocnlo-nasal)  enters  tlic  orbit  l<:tMm 
the  heads  of  the  external  rectus  muscle,  and  between  the  two  diririm 
of  the  thial  nerve.  It  then  inclines  innards  over  the  optic  nervvi^  pil- 
ing beneath  the  superior  ix'ctus  and  superior  obliqae  muscle?!,  to  the 
inner  side  of  the  orbit,  and  leaves  that  canity  by  the  aiir  tetwi 

orbital  canal.    In  this  jmrt  of  its  com-se  it  furnishes  a  sleu  t.L-i  » 

the  ophthalmic  ganglion,  one  or  two  filaments  (long  ciliary)  dit\<tlT  Id 
the  eyeball,  and  a  considerable  inft-atrochlear  bnineh,  whicli  arisdi  jml 
before  the  nerve  enters  its  canal  on  the  inner  side  of  the  orbit. 

Arrived  in  the  cninial  cavity,  tlie  nerve  is  directed  forwards  in  a  groore 
at  the  outer  edge  of  the  cribriform  plate  of  the  ethmoid  bone  to  a  soaI 
canal  between  the  fore  j«irt  of  the  plate  and  the  frontal  bone  (p.  I7)w 
through  which  it  descends  to  the  nasal  fossa.  Here  it  gives  off  w^esmi 
or  septal  and  external  branches  to  the  muec»us  membrane  of  tlie  lbr» 
part  of  the  nasal  fossa,  Emd  is  then  continued  downwards  in  the  gnxnPI 
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on  the  back  of  the  nasal  lK)ne,  to  terminate  as  the  anterior  or  superficial 
branch  in  the  integument  of  the  lower  part  of  the  nose. 

(rt)  The  branch  to  the  ophthalmic  ganglion,  very  slender,  and  from  a 
quarter  to  half  an  inch  in  length,  arises  generally  between  the  heads  of 
the  external  rectus.  It  lies  on  the  outer  side  of  the  oi)tic  nerve,  and 
enters  the  upper  and  back  part  of  the  ganghnn,  constituting  its  long  root. 

{^b)  The  long  ciliarg  nerves  are  situated  on  the  inner  side  of  the  optic 
nerve ;  they  join  one  or  more  of  the  shoi  !i  ciHary  branches  from  the 
ophthalmic  ganglion,  and,  after  perfomtiug  the  sclerotic  coat  of  the  eye, 
ai*e  distributed  in  the  same  manner  as  those  ner\'es. 

(r)  The  infratrochlear  nerve  runs  forwards  along  the  inner  side  of  tlie 
orbit,  below  the  superior  oblique  muscle,  and  parallel  to  the  supra- 
trochlear nerve,  from  which  it  receives,  near  the  pulley  of  the  oblique 
muscle,  a  filament  of  connection.  The  nerve  is  then  continued  below 
tlie  pulley  to  the  inner  angle  of  the  eye,  and  ends  in  filaments  which 
Rnpi)ly  the  conjunctiva,  the  caruncle,  and  the  lachrymal  sac,  as  well  as 
the  integument  of  the  eyelids  and  root  of  the  nose  (fig,  320,  22). 

{d)  The  internal  or  septal  braruh  (fig.  314,  2),  supplies  the  pituitary 
membrane  over  the  fore  part  of  the  septmn,  extending  dowards  nearly  as 
far  as  tlie  oiKiuing  of  the  nostril. 

{(f)  The  external  branch  {fig,  321,  2),  often  represented  by  two  or  three 
filaments,  is  distributed  to  the  mucous  membrane  of  the  foiv  part  of  the 
<juter  wall  of  thp  nasal  fossa,  including  the  anterior  ends  of  the  middle 
and  lower  turbinate  lx)nes. 

(/)  liliii  anterior  ov  superficial  branch  (fig.  826,  24)  issues  between  the 
nasiil  Ixnie  and  the  upper  lateral  cartilage  of  the  nose,  and  runs  down- 
wjinlrt  under  cover  of  the  compressor  naris  muscle  to  the  tip  of  tliQ  nose, 
8Ui)plying  the  skin  of  the  lower  jmrt  of  the  orgiui. 

Varieties. — Tho  nasal  nervo  occasionally  (frequently,  KrauBe)  gives  filaments 
to  the  t«u|)cnor  and  internal  recti  muscles.  A  branch  to  the  levator  palpebne 
Muperioritf  has  al(»o  been  met  with  (Fasebeck).  Offsets  from  the  nasal  nerve,  as 
it  traverses  the  anterior  internal  orbital  canal,  to  the  frontal  sinos  and  ethmoidal 
cells  are  described  by  Meckel  and  Lang^onbeck.  and  a  uphenv-ethmoidal  (Luschka) 
or  poAt trior  ethmoidal  (Krause)  branch  is  said  to  pass  through  the  posterior 
internal  orbital  canal  to  tho  mucous  membrane  of  the  sphenoidal  sinus  and 
posterior  ethmoidal  colls. 

Si'3i3iAUV. — The  first  division  of  the  fifth  ner^-e  is  altogether  sensory 
in  function.  It  furnishes  branches  to  the  eyeball  and  the  lachrymal 
gland  ;  to  the  nmcous  membrane  of  the  nose  and  eyelids  ;  to  the  integu- 
ment <»f  thf  nose,  the  upper  eyelid,  the  forehc^ad,  and  the  upj)er  part  of 
the  hairy  scrilp.  It  has  communications  with  the  third,  fourth,  and  sixth 
nerves,  with  numerous  bnmches  of  the  facial,  and  with  the  sympathetic. 

Ophthalmic  Ganglion. 

There  arc  four  small  ganglia  connected  with  the  divisions  of  the  fifth 
ner%e  :  the  ophthalmic  ganglion  with  the  first,  Mockers  ganglion  with 
the  second,  and  the  otic  and  submaxillary  ganglia  with  the  third. 
These  ganglia,  besides  receiving  branches  from  the  sensory  part  of  the 
fifth,  are  each  connected  with  a  motor  nene  from  the  third,  the  fifth, 
or  tlie  facial,  and  with  twigs  fi-om  the  sympathetic ;  and  the  nervea 
thus  joining  the  ganglia  are  named  their  roots. 
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Tlie  opiithalmic,  ciliary,  <>r  lenticitlar  ganglion  ^rvcs  as  a  ccntiff 
f<*r  the  supply  of  nerves— inat^ir,  j^^Misorv,  nnd  sympathetic — to  tlic  m- 
ball  It  is  i\  small  reddi^li  body,  compressed  lattirally  and  mmcwm 
four-sided,  and  measures  about  a  liue  trom  l>efore  back.  It  i«  sitnntcl 
at  the  back  of  the  orbit,  l>etu'cen  tlie  outer  rectus  puLscle  and  tbc  cytfc 
nerve,  and  generally  in  contact  with  tlie  ophthalmic  arten' ;  it  is  joiiMii 
behind  by  branches Yrom  ihc  fifth,  the  tliird,  and  the  syTni;)athctic  bcttw  ; 
while  from  its  fore  part  proceed  tlie  short  ciliary  uerA'c«  to  the  cTcball. 

Ftg.  318.  Fij;.  SIS.— Xektb  or  m  * 

BIT    FAoM    mm    n^sTEM.  mm 
(from  Ssippcyy,  Hilar  UiadWcM 

The*  oxt^mal  iipcias  vaMlt  In 
•Itvideil  ;ui<l  ttamad  4vvi :  I 
'  i4crv«  ;    2,    imak   ti  ^ 

ihinl  livr^ii  I  3,  it*  upper  4ifiim 
pissinir  into  the  levwMr  pai|«^ 
mill  sujH^rior  rectxu  ;  i^  iti  k^ 
lower     hrMich     to     Uie 

Tif'vvc   jointyl    bj  t»i^   trta  Sir 

f^>T]i[witliHtc  ;  €,  GMtme^Mm  paV' 
Jiou  ;  7«  oplitkAiitiic  mtv*:  Uto 
noMil  bruidii ;  S^  OfMbtUc 
lion  ;  10.  il«  wka9%,  11«  im 

acd  12|  it^  Ejmpathctic  root ;  13,  short  cilkr;  nerves  ;  14»  i>u|pni0rbital 
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UXIOX  OF  THE  GAXOLION  WITH   KKRVE8  :  ITS  fiOOTS. — The  |>r«t^Mr 

border  of  the  gangUou  receives  thrw  uervcB.  Chie  of  thc^se,  Uie  ltm^<x 
MfnsorJ/  roof,  n  slender  filament  from  the  nasiil  branch  of  the  ophUuJsix 
trunk,  joins  the  upper  part  of  this  border.  Another  branch,  tlsi^^hiri^ 
motor  roof,  much  thicker  and  shorter  tlian  the  precediuir,  and  goBH^Initl 
divided  into  two  parts,  is  derived  from  tlie  branch  of  tlic  third  ncrre  Ut 
the  inferior  ohliipie  muscle,  and  is  connectc<l  with  the  lower  j^irt  vi  ilr 
pmglion.  The  mi/Mh  or  stjmimthctir  root  is  a  very  BmaQ  nerro  irliid 
emanates  from  the  cavernous  plexus  of  the  symimthetir,  aud  n^»dic£  tiit 
gan«,dioii  close  to  the  long  npj^er  root :  these  two  UiTVi'S  are  fn^qocriir 
c'ju joined  before  reaching  the  i^^anLdion.  The  ganglion  is  BoiueUiD»  trrj 
small,  probably  from  the  nerve  cells  l>eing  distributed  tUong  the  ocrrii 
which  are  connected  with  it, 

Beakciiks  of  the  GAX(tLro>\ — From  the  fore  |>art  of  the  gsii|^ 
ari.«e  Fix  r»r  eight  short  cilkrf/  iifnr,%  which  urulcrgo  divisioQ  18  tfcef 
pass  forwards,  so  that  tliey  f«jrm  from  twelve  to  twenty  fine  ftlamefitstf 
they  reach  the  eyeball.    Tht."y  arc  disjrjOBcd  in  two  btmdles,  SfVWi^H 
from  the  upper  and  lower  an«j:les  of  the  gangh'on,  and  being  pbifl^^^H 
one  sot  nhovQ,  the  other  below  the  optic  nerve.    The  lower  eet^R^^ 
more  numerous,  and  is  accomi»anied  by  the  long  ciliary  nervt**  (fn«ithe 
nasal),  with  which  one  or  more  of  these  I  (ranches  are  joined*     Hcii^^ 
entered  the  eyeball  hy  apertmvs  in  the  back  fwrt  of  the  sclerotic  mi» 
the  nerves  are  lodgeii  in  grooves  on  its  inner  surface,  aud  are  taJtj 
distribute J  to  the  ciliar}'  muscle,  the  iris  ami  the  coruca  (see  the 
of  the  eye  in  VoL  IL). 

Varieties. — AiMitional  roots  to  tho  ophthalmic  jyimglion  hAv« 
bj  many  wiiitomistay  derived  from  the  upi>er  diviaon  of  thcs  ihixd 
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ft  the  back  of  the  nnsal  bone,  to  terminate  as  the  anterior  or  superficial 
imch  in  the  integument  of  the  lower  part  of  the  nose. 

(a)  The  branch  to  the  ophOialmk  ganglion^  very  slender,  and  from  a 
irter  to  half  an  inch  in  length,  arises  generally  between  the  heads  of 
I  extenial  rectus.    It  hes  on  the  outer  side  of  the  optic  nerve,  and 

^ifenteis  the  upper  and  back  part  of  the  ganglinn,  constituting  its  long  root. 

(b)  The  long  ciliary  nerves  are  situated  on  the  inner  side  of  the  optic 
'  Xwrve ;  they  join  one  or  more  of  the  short  ciliaiy  branches  from  the 

<€^thalmic  ganglion,  and,  after  perforating  the  sclerotic  coat  of  the  eye, 
.   mn  distributed  in  the  same  manner  as  those  ner\'es. 

(c)  The  infratrochlear  nerve  runs  forwards  along  the  inner  side  of  tlie 
^orbit,  below  the  superior  oblique  muscle,  and  paniUel  to  the  supra- 
trochlear nerve,  fix)m  which  it  receives,  near  the  pulley  of  the  oblique 
mnacle,  a  filament  of  connection.  The  nerve  is  then  continued  below 
the  pulley  to  the  inner  angle  of  the  eye,  and  ends  in  filaments  which 
gQpply  the  conjunctiva,  the  caruncle,  and  the  lachrymal  sac,  as  well  as 
the  integument  of  the  eyelids  and  root  of  the  nose  (fig.  32C,  22). 

{d)  The  internal  or  septal  branch  (fig.  314,  2),  supplies  the  pituitary 
membrane  over  the  fore  part  of  the  septum,  extending  dowards  nearly  as 
fiur  as  the  opening  of  the  nostril. 

{e)  The  external  branch  {fig,  321,  2),  often  represented  by  two  or  three 
"^  fibunents,  is  distributed  to  the  mucous  membrane  of  the  fore  part  of  the 
outer  wall  of  thp  nasal  fossa,  including  the  anterior  ends  of  the  middle 
.  and  lower  turbinate  bones. 

(/)  Thi^  anterior  ov  superficial  branch  (fig,  326,  24)  issues  between  the 
nasal  bone  and  the  upper  lateral  cartilage  of  the  nose,  and  runs  down- 
wards under  cover  of  the  compressor  naris  muscle  to  the  tip  of  tliQ  nose, 
anpplying  the  skin  of  the  lower  part  of  the  organ. 

Varieties. — The  nasal  nerve  occasionally  (frequeutlj,  Erause)  gives  filaments 
to  the  superior  and  internal  recti  mnscles.  A  branch  to  the  levator  palpebne 
■aperioris  has  also  been  met  with  (Fasebeck).  Offsets  from  the  nasal  nerve,  as 
it  traverses  the  anterior  internal  orbital  canal,  to  the  frontal  sinos  and  ethmoidal 
oellfl  are  described  by  Meckel  and  Langenbeck,  and  a  ntpheno-ethimndal  (Luschka) 
or  posterior  ethmoidal  (Kranse)  branch  is  said  to  pass  through  the  posterior 
Internal  orbital  canal  to  the  mucous  membrane  of  the  sphenoidal  sinus  and 
posterior  ethmoidal  cells. 

SuiiMARY. — The  first  division  of  the  fifth  nerve  is  altogether  sensory 
in  function.  It  furnishes  branches  to  the  eyeball  and  the  lachrymal 
gland  ;  to  the  mucous  membrane  of  the  nose  and  eyelids  ;  to  the  integu- 
ment of  the  nose,  the  upper  eyelid,  the  forehead,  and  tl;e  upper  part  of 
the  hairy  scalp.  It  has  communications  with  the  third,  fourth,  and  sixth 
nerves,  with  numerous  branches  of  the  facial,  and  with  the  sjinpathotic. 

Ophthalmio  Ganglion. 

There  are  four  small  ganglia  connected  with  the  divisions  of  the  fifth 
nerve :  the  ophthalmic  ganglion  with  the  first,  Meckel's  ganglion  with 
the  second,  and  the  otic  and  submaxillar}'  ganglia  with  the  third. 
These  ganglia,  besides  receiving  branches  from  the  sensory  part  of  the 
fifth,  are  each  connected  with  a  motor  nene  from  the  third,  the  fifth, 
or  the  facial,  and  ^vith  twigs  from  the  sympathetic ;  and  the  nerves 
thus  joining  the  ganglia  are  named  their  roots. 
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nerve  to  the  orbit,  and  two  sphcno-imlutijiu  brunches  descend  to  j«a 
ileekero  gaii^liuii ;  while  the  nerve  is  in  euutnct  ivith  the  upper  nmi^ 
it  furnishes  the  8n|M:*rior  ilental  or  alveolar  branches  ;  aiia  en  tbe  &« 
are  the  tcniiinal  hruiK-lios  ah'eady  indieaterL 

Orbital  branch. — The  yrbitul  ur  temporo-malar  brancb,  a  qbO 
cntaneouH  nerve,  enters  the  orhit  by  the  Bpheno-inaxilljiry  fisBcne,»I 
iimncdiat^^ly  div itk'S  into  two  branches  (temporal  and  inalai'),  nhk^ 
pierce  the  nialur  bone,  and  artj  distributed  to  the  temple  mid  tk 
prominent  part  of  the  ehcck. 

(a)  The  fnnporai  hramh  is  directed  np wards  in  a  gi*oove  on  ihmtiJt 
wall  of  the  oxhii,  ond  leaves  this  cavity  by  the  tem]>oral  canml  b  xh 
malar  bone  (p.  5."^).  While  still  in  the  orbit,  it  is  joined  br  m  cue- 
mniiicatiiiL^  filament  (in  some  cases,  by  tuo  filaments)  from  the  iachrnuJ 
nerve.  The  nerve  is  the!i  inclined  npwards  in  the  temporal  fcM  \k- 
tween  the  bene  and  the  temporal  muscle,  and  perforating  the  apuaeonv^ 
ovtT  the  muscle  ncai'ly  an  inch  abo^'e  the  zygoma,  ends  m  caUOECO 
filmnents  over  the  fore  part  of  the  temptmil  region.  The  mfaiw^* 
raiuiiicattons  are  united  Avith  tlvc  faciat  nerve,  and  sonurtjnitt  rtk 
the  auricnlo'temixjral  liranch  of  tiie  third  division  of  the  fifth. 

{b)  The  rmikr  branch  lies  at  first  in  the  loose  fat  in  the  lower  aadi 
of  the  orbit,  and  is  continncd  to  the  face  tlimngh  the  malar  canal  rfi 
malar  bone,  where  it  is  fiemiently  divided  into  two  filamentfi*  It » 
distrihutLd  to  the  skin  over  tlie  malar  1x>ne.  In  the  prominent  p«t  4 
the  cheek,  this  nerve  commiiincatcH  with  the  facial  nerve, 

T&rieties. — The  tern poro- malar  nerve  i^  Rubjecfc  to  frequent  4e 
the  amiEgGiDeDt  ubove  described.    ThuA,  either  bnmch  may  Ue 
asual,   or  even  alispnt,  in  which  case  the  otlier  dirisioa  of   the  3  _ 

diE^tributecl  over  i\  larger  arcar  or  tho  temporal  brmich   may  be  wittfw^  *" 
repka«d  b^  the  lachrymal  nervfi,  the  malar  bmoch  by  the   iitfiaocliitai  Hivc 
The  temporal  brnnuh,  in^t/ciul  of  ]x'rfonitmg°  the  muhu:  bone,  £raqiMa||y  pmB 
into  the  temporal  fosna  through  the  autc^rior  end  of  the  fpheno-inikxiUaiT  Sm^ 

The  naperior  dental  or  aJveolar  nervea  arc,  aa  a  rule,  thno  it 

numl>er,  anterior,  middle,  and  post^^rior,  but  the  midcUe   i» 
conjoine<l  with  tlie  anterior^  while  the  posterior  is  frcqucntJj 
lij  t\\'v3  separate  ofisets. 

Tht*  in}?tifrior  sui^rnor  dmfal  iifrve  ^isQS  from  the  STipcrior  inaxiDsr 
trank  before  it  entei's  tlie  iiifraorfntal  t^roore,  and  iu.  :[vW'i 

into  twu  brandies  (often  Bepiirate  at  their  origin),  w  •  ._  ,._  ....*iJ  wkii 
the  pisterior  dental  artery  on  the  2ygT:)matic  surface  t>f  the  npper  }if. 
They  send  small  external  fihnnents  to  the  tjum  and  the  aUjaoeut  tiwi  tf 
the  iniieoiis  membnuie  of  the  check,  and  tlien  enter  the  pt^stcrior  dtsdd 
amals  to  tenianute  in  oil  sits  to  the  molar  teeth  and  the  lining 
of  the  antrum. 


T«xiaty.— llic   posterior  dental   nerve  has  been  men  in  a  few  laiiteMV*' 
hLTge  eizc,  and  replacing  ttio  baocol  nerve,  vvkicb  was  absent  a«  a  bE&iadifif  1 
inferior  maxiUaij,  in  the  Btipply  of  the  dieek. 

The  mtWh  mipen'or  (hnfat  net  re  knaves  tfje  superior  maxiUarr  ia  lb 
hinder  |iait  of  the  infraorbital  canal,  and  h  dirt^etod  duwniNwll  Md 
forwards  in  a  special  canal  in  the  outer  wall  of  the  antrum  to  the  1  kimti 
teeth.  "'• 


itiu 

The  anterior  siqmi&r  dental  nerve  is  the  largest  of  the  thrte. 
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luear  the  iaiVaorljital  fummen,  it  descends  in  ite  caiuJ  in  the  fixint  wall  of 
the  antriiiD,  and  diWdcs  into  denial  hranclies  for  the  incisor  and  eiinme 
teeth,  and  a  mtmi  branch,  which  suf (plies  the  pitmtm7  membrane  in  the 
fore  ]mvt  of  the  inferior  meatus  and  the  adjoining  port  of  the  floor  of 
the  na^al  fossa. 

Fig.  820. 


/^ 


B20» — BtS?  VIEW   OP  TltE  SCPERIOlt  IIAXIUUIRT  KEIIVE  AXD   TH«  SMUWO-FAlATIVl 

QUraLioH,  &c.  (from  Sappej,  after  Eirschfcld  aud  Lcveille),      ] 

If  imperior  mnxillftry  nerre  ;  %  poitcrior  mpedoT  dentel ;  3,  middle  xuperior  dental; 
4,  dolorlor  superior  dental ;  5,  nupeiior  dental  plexus ;  6,  spheno-palatino  ganglion ;  7, 
Vidian  nerre ;  8»  its  great  Kuperficial  petro«&l  branch  ;  9,  itt  gritat  deep  pctraml  branch ; 

Lie,  a  port  of  ike  sixth  nerve,  receiving  twiga  tram  the  carotid  plexua  of  die  B7niiiatUeti<; ; 

[ll,  nipetioir  eerrleal  sympathetic  ganglion  ;  12,  lU  aacendlng  bTnnch  ;  18,  facial  nerve  ; 

tl4«  glofao-pWyngeal  nerve  ;  15,  iU  tjrmitamc  hr^ch  ;  16,  twig  joining  the  synipnthetio  ; 

|17t  filamant  to  tSie  fenestra  rotunda  ;  1$,  (ilanienl  to  the  Eustachian  tube  ;  19,  tihksioai 

'  to  the  feneittra  ovalia ;  20,  small  superficial  petrosal  nerve. 


The  three  dental  nerves  communicate  m  as  to  form  loc^ps  with  one 
^Another  while  they  are  c^mtained  in  their  bony  canals,  and  from  these 
I  loops  other  branches  spriuf^,  which  join  again  and  give  rise  to  a  plexus 
I  (Myam&r  tkniai  ptexm)  from  which  the  minute  terminal  fikmcnts 
I'pixsded  to  the  teeth  and  ^nim. 

Fftcial  lirvLehss. — The  facial  branches  are  divisible  into  palpebral^ 
Uttjial,  and  lal'ial  nets. 

The  inferior  ^nilpelmd  hranchc«t  penorally  an   inner  and  an  outer, 
[ascend  from  the  termuiation  of  the  infraorbital  nerve  to  sujiply  the  skin 
and  conjimotiva  of  the  lower  eyelid  in  its  whole  breadth. 

The  lateral  tmsal  branches,  two  or  three  in  number,  are  directed 
inwards  between  the  fibres  of  the  levator  labii  superioris  alajque  nasi 
muscle  to  the  »kin  of  the  side  of  the  noae. 

The  sutterior  labial  branches,  the  lar^^cst  of  the  terminal  offsets  of  the 
superior  maxillary  nerve,  and  three  or  four  in  number,  piss  downwards 
between  the  elevator  mnseles  of  the  upper  lip  and  of  the  angle  of  the 
I  moottL  liamifying  aa  they  descend,  and  giving  oil'  branches  to  supply 
S  integument  of  the  fore  port  of  the  cheek,  they  end  in  the  skin  and 
FmncotSiDembrane  of  the  u^>cr  lip* 

Below  the  orbit,  the  terminal  branches  of  the  superior  maxillary  nerve 
!  joined  by  considerable  Ijranchos  of  the  facial  nerve,  the  union  betwcea 
t  two  being  named  the  infraorbital  pkxui* 
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Spheno-Falatine  &a]i|flion. 

The  gpheno'paktine  ganglion,  also  named  Meckel's  or  the  naial 
lion,  is  deeply  placed  in  the  &j:»heno-maxillary  foesa,  close  to  tlie 
palatine  foramen.  It  receiTCS  the  two  spheno-palatine  branchesviikii 
descend  together  froni  the  superior  maxillaiy  Den*e  as  it  crosses  the  Uf 
of  the  fossa.  It  is  of  a  reddieh-grey  colour,  trianjcnlar  in  f0nix,iM 
convex  on  the  outer  surface.  Its  diameter  is  alx>ut  the  fifth  of  anIadL 
The  o^y  or  ganglionic  Bui>stance  does  not  involve  all  the  fifircsoflfe 
gpheno-palatine  bmneliesof  the  upper  maxillary  nerve^  but  is  plaeedit 
the  hack  part,  at  the  point  of  junction  of  the  Vidian  it»*rvt%  so  tkt 
many  of  the  fibres  of  tlie  Bpheno-palatinc  nerves  pr*  >  to  the  tms 

and  palate  pass  to  their  destination  without  being  ii).    _        tt-d  wUL  \k 
ganglionic  mass. 

Branches  proceed  from  the  ganghon  upwards  to  the  orbit,  dowmnnk 
to  tbc  palate^  inwards  to  the  nose,  and  backwards  through  the  Viiio 
and  pterygo-palatine  canals. 

AsCEXDiXG  BRiJSCHES.^Thcse  consist  of  throe  or  motx^  Tciy  maSl 
twigs,  which  reach  the  orhit  liy  the  spheoo-majdUary  fiasare,  iiih!  iff 
distributed  to  the  periostenm  and,  according  to  Luschxa,  to  the  munja 
membrane  of  the  posterior  ethmoidal  ond  sphenoidal  sinttdca.  ■ 

Bock  and  Yalentm  describe  &  bmnch  aficending  from  the  gmngliaa  In  ^r 
sixth  ncrvG ;  Ticdemaim,  one  to  tkc;  lower  ftngle  of  the  ophthalmic  gmx^Umk,  Ikt 
iilanieDts  described  by  Hirzel  as  ascending^  to  the  optic  nerve  moat  pcnlttl^i'  jiki 
the  oiliiuj  twigs  whidi  smroimd  that  nerve* 

DESCExnjxG  rtR.ysTHES. — These  arc  three  in  namlKT, — the  largOidi 
small,  and  the  external  palatine  nerves,  and  arc  in  great  part  oootinsl 
directly  from  the  spheno-palatine  branches  of  the  superior  nuudllaif. 

(a)  The  hrf/e  or  anterior  paiaUnB  nerve  descends  in  the  pahitonocdlilj 
canal,  and  divides  in  the  roof  of  the  mouth  into  branches  whick  m 
received  into  grooves  in  the  hard  palate,  and  extend  forwaiida  ncartf  It 
the  incisor  teeth.  In  the  mouth  it  suppMes  the  inner  side  rf  tlie  gH^ 
the  ghinds,  and  the  mucous  membrane  of  the  hard  palate,  and  joioi  ii 
front  with  the  naso-palatine  ner\'e.  Allien  entering  its  eanal^  th^  imI^ 
tine  nervo  gives  a  nasal  brancli  which  ramifies  on  the  middle  and  WW 
spongy  bones;  and  a  little  before  leaving  the  c^nul,  another  faeuidtii 
supplied  to  the  membrane  oovering  the  lower  spongy  bone :  Ihf^  ■■ 
the  mferwr  nasal  bramJtes, 

(I)  The  mnall  or  posterior  palatme  nerve  enters^  with  a  small  artarr^llt 
leB^ZT  palatine  aimu,  and  is  conducted  to  the  soft  palate,  the  tonnC  v^ 
the  u\^la.    Through  it  are  supplied  also  the  levator  palati  ^nd 
htuIo!  muscles. 

The  txtermil  pahHne  nervB^  the  smallest  of  the   Berie«, 
he  external  palatine  canal  between  the  maxilla  and  the  . 
'Jie  palate  bone,  to  be  distributed  to  the  tonsil  aiid  Urn  ._ 
ie  soft  palate.    This  nerve  is  occasionally  minting* 
UL  BRANCHED. — These  consist  of  the  naso-palutiDe,  aod  lit 
4d  branches,  which  ramify  in  the  lining  membrane  of  the  Btft 
J  adjoining  sinuses. 
uin>rr  very  email  branches,  and  enter  the  bode  put  rf 

^ittl  he  no- pa  la  tine  fommen.     8ome  are  protonsfdt^ 

part  of  tbc  septum^  and  the  ranaiiufer  r 


NEBYE, 


\  the  iafraorbital  furamen,  it  descends  in  its  canal  in  the  front  wall  of 

itmiD,  and  divides  into  defiial  l>raiiche9  for  the  incisor  and  canine 

and  a  fiaml  branch,  which  suiiplies  the  pituitary  membrane  in  the 

I  pftit  of  the  inferior  meatus  and  the  adjoining  port  of  tlie  floor  of 

'  fossa. 


set 


320. --Deep  vTEw  or  thb  stpehiob  UAxiitiBT  jrKRn  axd  mn  sphieko^palatiiis 
GA3(GUoir,  kc  (from  Sappey,  after  HiiBchfeld  and  Leveilk").      g 

tt  iiiperior  maxUliiry  nenre  ;  2,  ixwtenor  Bupeii^r  dental ;  3,  middle  saperior  dentftl ; 

r  ■Dperior  dental ;  5,  superior  dent&I  pleziu ;  6,  sphcno- palatine  ganglion  ;  7, 

1  ttenre ;  6^  its  great  sui>erficial  petrceal  brasch  ;  9,  its  gmxi  deep  petrosal  bmncli ; 

y  a  part  of  ibe  eixtb  nerrc,  receiving  twigs  from  tbe  carotid  plexus  of  the  Bjmpalbetic  ; 

Dperior  cerrical  gympatbctie  ganglion  ;  12,  its  ascending  brancb  ;  13»  facial  nerve  ; 

^pharyngeal  nerve  ;  15,  its  tympaaiic  branch  ;  10^  twi^  ]<^iiii&g  the  Byiapatbt^tio ; 

Dent  to  the  fenestra  rotunda  ;  13^  filament  to  the  Eustaiibiaii  tube  ;  1^,  tilametit 

be  fenestn  oralis  ;  20,  small  saper&ciai  petrosal  nen'e. 


The  three  dental  nen'ea  eommiinicatc  so  as  to  form  loops  with  one 

>ther  while  tliey  ai^  contained  in  their  bony  eanak,  and  from  the^ 

:>p8  other  branches  sprio*!:!*  which  join  a^^ain  and  give  rise  to  a  plexus 

1  {suferu^r  dmtaf  plexus)    from  which    the  minute   terminal  filaments 

■L>eeed  to  the  teeth  imd  j?iim. 

facial  lir&aichea. — The  facial  branches  are  dirimble  into  palpebral, 
»  B&saU  and  labial  sets. 

The  inferior  jml^tehral  bmiiches,  generally  an  inner  and  an  outer, 
ascend  from  the  tennination  of  the  infraorbital  nerve  to  supply  the  skin 
and  conjunctiva  of  the  lower  eyelid  in  its  whole  breadth. 

The  lateral  rmml  branches,  two  or  three,  in  number,  are  directed 
inwards  t)etween  the  fibres  of  the  levator  labii  superioris  alceque  nasi 
mnscle  tcj  the  skin  of  the  side  of  the  nose. 

The  siiomor  labial  branches,  the  lar*TX}st  of  the  tenninal  offsets  of  the 
mrperior  max:illary  nerve,  and  three  or  four  in  number,  pass  downwards 
between  the  elevator  muscles  of  the  upper  lip  and  of  the  angle  of  the 
month*  Ramiiying  as  they  descend,  and  giving  off  branches  to  supply 
the  integument  of  the  fore  part  of  the  ch^ek,  they  end  in  the  skin  ani 
mncons  membrane  of  the  upper  lip. 

Below  the  orbit,  the  tenninal  branches  of  the  superior  maxillary  nerve 
m  are  joined  by  considerable  branches  of  the  facial  nerve,  the  union  betxifCfetL 
^L  the  two  beiD^r  iwmed  the  infratyrbiial pkxvs^ 
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CEAKIAL   NER\^S. 


Sphemo-Falatine  Ganglion* 


The  gpheTio-palatine  ganglion,  also  named  MeckeFs  or  tlie  mnl  OT|* 
lion,  is  deci^ly  placed  in  the  splieno-maxillaiy  fossa,  clostr  to  tlie  qm- 
palatine  foramen.  It  receiyes  the  two  spheno-paladne  branches wlai 
descend  together  from  the  snperir>r  maxillary  nerve  as  it  cTOMatkbf 
of  the  fossa.  It  is  of  a  reddish -grey  colour,  trian.s^ilar  in  ftfrn^M 
convex  on  the  outer  sniface.  Its  diameter  is  about  tbe  tifth  of  «jiia^ 
The  grey  or  ganglionic  gnhstance  does  not  inTolre  all  the  fihrei^oftk 
spheno'palatine  branches  of  the  upper  maxillary  ner\'o,  bat  is  pa»t<jc 
the  hack  piirt,  at  the  point  of  junction  of  the  Vidian  v^-n^*,  s^  tix 
many  of  the  fibres  of  the  spheno-palatine  nerves  prooet'  !ie*# 

and  palate  pass  to  their  deetination  witbont  being  incorj  /ilim 

ganglionic  mass. 

Branches  proceed  from  the  g^mglion  upwards  to  the  orbit,  downisA 
to  the  palate,  inwards  to  the  uose^  and  backwards  through  the  TiSm 
and  pteiygo-palatine  canals, 

AscKNniKG  BRAXciiES, — Tlicse  consist  of  three  or  noon?  rerj  bJ 
twigs,  which  reach  the  orbit  l>y  the  spheno-maxiUaiy  fisaui^*  and  « 
distributed  to  the  periosteum  and,  acconling  to  Luschfea,  to  the 
membrane  of  the  posterior  ethmoidal  and  sphenoidal  ainuBe«t. 

Bock   and   Valentin   de^ribo   ft  branch  ascending  tTttm  the 
sixth  nerve ;  Tiedemann,  one  to  the  lower  angle  of  the  ophthalmic  _ 
fUami?ntj3  described  by  Hirzel  as  asc-ending  to  the  optic  nene  uto«t 
tlie  ciliary  twigs  which  «irroimd  that  nerve, 

Descexdjxo  branches. — These  are  three  in  numlxr, — the  bff|«, 
small,  and  the  external  palatine  nerveB,  and  are  in  g^reat  part 
directly  ft-om  the  spheno-palatine  brancbea  of  the  superior  roaJi. 

{a)  The  tan/e  or  anieiiar palatine  nerve  descends  in  the  palate-] 
caual,  and  dindes  in  the  roof  of  the  mouth  into  braxjches  whidi  9 
received  into  grooves  in  the  bard  jmlate^  and  extend  forwards  Dcariv^ 
the  incisor  teeth.  In  the  mouth  it  supplies  the  inner  side  of  Uie  fm, 
the  glands,  and  the  mucous  membrane  of  the  hard  p«ilate,  aud  ym  M 
fnm%  with  the  naso-palatine  nen'e.  When  entering  its  canaj^  thi^  piSr 
tine  nerve  gives  a  nasal  branch  which  ramifies  on  the  midiU^  aodloitf 
spongpr  bc»nes ;  and  a  little  before  leaving  the  canal,  another  bfiaftii 
supplied  to  the  membrane  covering  the  lower  spongy  bone :  them  IP 
the  inferior  7m sal  branches . 

(&)  The  mmU  or  posterior  palatine  nerve  enters,  with  a  smaU  art4iT,lif 
lesser  palatine  cimal,  and  is  cx>nducted  to  the  soft  palate,  the  tomit  wt 
the  n^ula.  Thixiugh  it  are  supplied  also  the  levator  paUti  and  ujp^ 
uvuliB  muscles* 

(r)  The  cj-ternai  pahifne  7ifrve^  the  smallest  of  the   aerkt*  lantf 
through  the  external  palatine  canal  between  the  maxilUi  aud  tfaa 
outy  of  the  palate  bone,  to  be  distributed  to  the  tonsil  and  tte 
part  of  the  soft  palate.    This  nerve  is  occasionally  wanting. 

IxTEBKAL  BB15CEES. — ^Thcfio  consist  of  the  naso-palatioe,  aad  tte 
upper  nasal  branches,  which  ramify  iu  the  lining  memwane  af  Cfae  ttti 
fussie  and  adjoining  sinuses. 

The  uijpir  nasal  are  very  small  branches,  and  enter  tlm  luck  fot  rf 
the  nasal  fotta  by  the  spheno-pabtine  foramen.  Some  an;  iiroloiigrili 
the  upper  and  posterior  part  of  the  septum,  and  the  reQiamder      ^ 
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the  membrane  cr<vciiiig  the  tipper  two  spongy  bones,  and  in  that 
:»in«r  the  posterior  etliruoijat  cells. 

The  nmo-fHt latino  nerve,  nerve  of  Cotunnius  (Scarpa)  (fig.  314,  3), 
*^g  and  ^lender,  leaves  the  inner  side  of  the  ganglion  with  the  preceding 
"nehes,  and  after  crossing  the  roof  of  the  nasal  fossa  is  directed  douTi- 
Is  and  forwards  on  the  septum  nasi,  between  the  periostenna  and  the 
itary  mcmlirane.  towards  the  anterior  palatine  canal.     The  nerves  of 
OBite  sides  descend  to  the  palate  through  tlie  mesial  subdivisions  of 
canal,  called  tlie  furaniiua  of  Scarpa,  the  nerve  of  tlie  right  side 
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%\. — N»T»s  0?  TH«  jfos*  ijm  Tin:  srirnyo-FALATmB  oa^ouok  from  the  ijfss 
8ii>K  (from  Sappevj  after  Oireclifcld  and  LerciUd).      j 

1,  network  of  the  cxtomol  bmnches  of  tbo  olf&ctory  nerrQ  ;  2,  aabi]  fioxTft,  giTinf  its 

'  bnuicb  to  the  outer  wall  of  the  no«j ;  the  septal  branch  m  cot  ahort  ;  S,  tpheno* 

ioe  gzuigllon  ;  i,  ramification  of  the  Urge  paktinG  nerre  ;  5,  small,  aaJ  6,  external 

ine  ncrre ;   7,  Inferior  nasal  bmnch  ;   8^  stipenor  niuat  branch  ;    9,  oaso-palattoe 

re  col  short  ;  10,  Vidian  ncrre  ;  11*  great  superficial  petrosal  nerve;  12,  great  deep 

nenre  ;  13^  the  sympathetic  nerves  ascending  on  the  internal  carotid  aitety. 

u&oally  behind  that  of  the  left  (see  p.  50).  In  the  lower  common  fora* 
men  the  two  na6t>jtfilatine  nerves  are  ccfunected  with  each  other  in  a 
fine  plejEUB  ;  and  they  end  in  sevei-al  filanicnta,  which  are  distributed  to 
the  mucous  memlirane  k^hiiid  the  hicisor  teeth,  and  communicate  with 
Uie  great  palatine  ncn-e.  In  its  course  along  the  septum,  small  filaments 
Itf^  fiimiflhed  from  the  naso-palafciuG  nerve  to  the  pitnitaiy  membrane. 

Posterior  bra^theh, — The  liranches  dTrccted  bacloi'ards  ftt«m  the 
Bpheno-palatine  ganglion  are  the  A'idian  and  pharyngeal  nerves* 

The  Vidian  ntrt'C,  arising  from  the  hack  port  of  the  ganglion,  which 
Beems  to  be  prolonged  into  it,  pusses  liackwards  through  the  Vidian 
canal,  and  after  emerging  from  this  divides  in  the  foramen  lacemm  into 
two  branches  :  one  of  these,  the  grmt  mperfictal  petrosal  nerve^  joins 
Ibc  faciah  while  the  other,  the  (prat  det^p  petrosal^  communicates  with 
the  Bvmpathetic.  While  the  Yidian  nerve  is  in  its  canal,  it  gives  some 
flmall  naml  branches,  which  finpply  the  membrane  of  the  back  part  of 
the  roof  of  the  no&e  and  septum,  as  well  as  the  membrane  covering  the 
end  of  the  Eustachian  tube, 

Q  0  ^ 
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SphenO'Falatiiie  Ganglion. 

!nie  itjitoio^palatine  ganglioD,  dso  named  Meckers  or  the  nasal  j 
Bon,  IS  aeeply  plac^^d  in  the  s]:>li€!ncj-maxiOary  foBsa,  close  to  the  i  ^ 
pal&tine  fommeti.  It  receives  the  two  spheno-palatine  brandies' whicb 
descend  together  from  the  &«perior  maxillary  ner\'e  as  it  crosses  Ibe  top 
of  the  fossa.  It  is  of  a  reddish -grey  colour,  triangfnlar  in  fomi^  aod 
convex  on  the  outer  surface.  Its  diameter  is  about  the  fifth  of  aa  indi. 
The  grey  or  ganglionic  substance  does  not  iuvoItc  all  the  fihres  of  Hit 
Bpheno-palatine  branches  of  the  upper  maxillary  nerve,  but  m  placed  at 
the  bacK  part,  at  the  point  of  junction  of  the  Vidian  i)er\'e,  eo  fhat 
many  of  the  fibres  of  the  spheno-palatine  nenxs  proceeding  to  the  mm 
and  palate  pass  to  their  destination  without  being  incorporated  uritli  Ifao 
ganglionic  mass. 

Branches  proceed  from  the  ganglion  upwards  to  the  orbitp  domiwaria 
to  the  palate,  inwards  to  the  nose,  and  backwards  thiongli  the  Tidiaa 
and  pter}'go-palatine  canals. 

AscEXDiNO  BBANT'HES. — These  coDsisfc  of  three  or  more  very  small 
twigs,  which  reach  the  orbit  by  the  H])heno-maxillai7  fissure,  and  am 
distributed  to  the  periosteum  and,  according  to  Lusehka,  to  the 
membrane  of  the  posterior  ethmoidal  and  sphenoidsil  ainuses. 

Bock  and  Viileniiii   describe   a  branoh  aflcending'  from  the  gu&gUon  to  ' 
Mrth  nerve  ;  Tiederoann.  one  to  the  lower  angle  of  the  ophthalmic  gaixg^lion^ 
fU&mcuta  de^ribed  by  Hlrzet  as  ascending  to  the  optic  nerve  most  probably  JQ 
the  oiliaiy  twiga  which  Burrotmd  that  nervo. 

Descexbing  branches.— These  are  three  in  number, — the  large^  i 
small,  and  the  external  palatine  nerves,  and  are  in  great  part  cc»niii] 
directly  from  the  spheno-paiatine  branches  of  the  superior  maxillary, 

{a)  The  Ifttffe  or  antetior  jmJafme  nerve  descends  in  the  palato-maxtl 
canai,  and  di\'ide8  in  the  roof  of  the  mouth  into  branches  which 
i-eceived  into  grooves  in  the  hard  ptilate,  and  extend  forwaitls  n« 
the  incisor  teeth.  In  the  mouth  it  supplies  the  inner  side  of  the  j 
the  glands,  and  the  raucous  membrane  of  the  hard  palate,  and  jc 
fi^nt  with  the  naso-patatiiie  nerve,  WTien  entering  its  canal,  this  ' 
tine  nerve  gives  a  nasal  branch  which  ramifies  on  the  middle  and  lion 
fipongj^  bones ;  and  a  little  befoi'e  leaviag  the  canal,  another  braacli » 
snpplied  to  the  meiiibrane  covering  the  lower  spongy  bone:  these  an 
the  infer mr  nasal  bramkes, 

{h)  The  small  or  posterior  jxilahm  nerve  enters,  with  a  small  aiterr^  i 
leaser  palatine  canal,  and  is  conducted  to  the  soft  palate,  the  tonsiJ,  i 
the  uvula.    Through  it  are  supplied  also  the  levator  palati  and 
uvulae  muscles. 

(r)  The  external  ^mhfim  tierve,  the  smallest  of  the  series, 
through  the  external  palatine  canal  between  the  ma^dlla  and  the  tctber- 
osity  of  the  palate  hone,  to  be  distributed  to  the  tonsil  and  the  ooler 
part  of  the  soft  palato.    This  nerve  is  occasionally  wanting. 

Iktkenal  brj^xches. — These  consist  of  the  nascKpalatine,  and 
upper  nasal  branches^  which  ramify  ia  the  lining  membrane  of  the 
foBste  and  adjoining  sinusefl* 

The  injper  nami  are  very  small  branches,  and  enter  the  back 
the  nasal  fossa  by  the  spheno-palatine  foramen.     Some  are  prolon 
the  upper  and  posterior  part  of  the  septum,  and  the  remainder  ] 
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in  the  mcmbrano  covering  the  upper  two  spongy  bones,  and  in  that 
Hniiig  the  poster i<ir  eth momal  cells. 

The  nmo'^Hilafifw  nerrr,  octvl'  i>f  Cotunniiifl  ^Scarpa)  (Bg,  314,  Z\ 
lonj:^  and  slender,  leaves  the  inner  side  of  the  ganglion  with  the  preceding 
hranelies,  find  after  croasiiig  the  roof  of  the  nasal  fossa  is  directed  down- 
wards and  forwards  on  the  septum  nasi,  between  the  periosteura  and  the 
pitiiitaiy  niemlirane,  towards  the  anterior  palatine  canal.  The  nerves  of 
opposite  sides  descend  to  the  pcdatc  through  the  mesiiil  subdivisions  of 
the  canal,  called  the  furamina  of  Scarpa,  the  nerve  of  the  right  side 

Fi&  821. 


Tig,  321.— KCSTBS  Of  THR  iroSK  JiXT>  TITE  PPHiyCHPALATIK^  GAFQUOH   FBOM  tlHt  IJOriE 

snfS  (from  Sappey,  iLftcf  Hinchfcld  and  LeToiUd).      | 

1,  network  of  the  external  bianchci  of  the  olfactory  ncrro  ;  2,  noial  nerre,  giving  iu 
external  bmcicb  to  the  ontor  irall  of  tho  note ;  the  lei^ta]  bruich  U  cut  ibort  ;  3,  spheno- 
pakline  ganglion  ;  i,  mmlficayon  of  the  tiurge  poJatine  nerre  ;  5,  nnal],  and  &,  external 
pal&tiiie  nerre ;  7,  inferior  nasal  branch  ;  8,  superior  noial  bnnch  ;  9,  naao*paktijie 
nerve  cot  abort ;  10,  Vidian  nerve  ;  11,  great  snpedicial  petroaal  nenro ;  12,  ipreot  deep 
petroml  nerre  ;  13,  the  ijmpathetic  nerreH  aaccnding  on  the  iniemol  corolid  orteiy. 

usually  behind  that  of  the  left  (sec  p.  50).  In  the  lower  common  fora- 
men the  two  nasO'iMilatine  ner\'es  are  connected  mth  each  other  in  a 
finu  plexus  ;  and  they  end  in  several  filaments,  which  are  distributed  to 
ttic  mucous  membrane  behind  the  incisor  teeth»  and  eommunicate  with 
the  great  palatine  nerve*  In  its  coui^e  alon^^  the  septum,  small  filaments 
are  fbmiahed  from  the  naso*palatine  nerve  to  the  pituitary  membrane. 

PoBTERiOR  iiRANCirES. — The  branches  directed  backwanls  Irom  the 
spheno-pwilatine  ganglion  are  the  Vidian  and  plraryngcal  nerves. 

The  Vidian  nerve,  arising  from  the  back  part  of  the  ganglion,  which 
Rx-ms  to  be  prolonged  into  it,  passes  l»a('kwards  throtigh  the  Vidian 
ranal,  and  after  emerging  from  this  divides  in  the  foramen  lacerum  into 
two  branches  :  one  of  these,  the  ffrmt  st/jierficfal  pefroml  nerve,  joins 
the  facial,  while  the  other,  the  qrtat  deep  petrosaJ^  communicates  with 
the  sympathetic.  While  the  Vidian  nerve  is  in  its  canal,  it  gives  some 
small  fmMil  branches,  which  supply  the  membrane  of  the  back  part  of 
the  roof  of  the  nose  and  septnia,  OA  well  as  the  membrane  covenng  the 
end  of  the  Eustachian  tube. 
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The  large  superficial  ^atrosal  nerve^  entering  the  cranituxi  on  the  ( 
side  of  the  carotitl  artery  and  beneath  the  Crassoriiia  j^nglioHp  is  T 
backwards  iti  a  groove  on  the  petrous  portion  of  the  temix^itd  boD0  feo 
the  hiatus  Fallopil,  and  is  thus  conducted  to  the  aqueductijs  lUkpfi, 
where  it  joins  the  geniculate  ganghon  of  the  facial  nerve. 

The  larfje  tiffp  pffrosal  nerve^  shorter  than  the  other,  is  of  a  tpMiA 
colour  ana  softer  texture  :  it  is  directed  backwards,  and  on  the  cnilir 
side  of  the  carotid  tirterj  ends  iu  the  filaments  of  the  sjmpatlietio 
sun-oiinding  that  vessel. 

In  accordance  with  the  view  takea  of  the  ganglia  connected  witi  ( 
fifth  nerve  (p»  557),  the  BuperfiLial  and  deep  petrosal  parts  of  the  Yii 
nerve  may  be  regarded  as  the  motor  and  jst/mjKit/trtic  roots  respcctivdf  ^ 
the  gpbeno-palatiae  ganghon,  the   spheno-palatine  nervea  ooustii 
its  nmuonj  roof. 

The  pluiri/figeaJ  nerve  is  inconsiderable  in  size,  and,  instead  of  < 
ing  directly  from  the  ganglion,  is  frequently  derived  altogether  from  tim 
Vidian,  This  branch,  when  a  separate  nerve,  springs  fixiin  the  back  cC 
the  ganglion,  enters  the  pterygo-palatine  canal  with  an  arterr,  and  il 
lost  in  the  lining  membrane  of  the  pharynx  behind  the  Sustaduni 
tube. 

SuHMAET.— The  superior  maxillary  nerve,  with  Meckel's  gangjj^ 
supplies  the  integument  above  and  over  the  malar  lione,  and  thai  ^  Ih 
lower  eyelid,  the  side  of  the  nose,  and  the  upper  Irp  ;  the  upper  leetk; 
the  Mning  membnine  of  the  nose  ;  the  membrane  of  the  upper  p«rl  of 
the  pharynx,  of  the  antrmn  of  Highmorc,  and  of  the  posterior  ethmoMU 
cells ;  the  soft  palate,  tonsil,  and  uvula,  and  the  glandular  and 
struetiires  of  the  roof  of  the  mouth. 


m.— IK7SHI0R  MAXtliliABY  KXBVX. 

The  lower  maxillary  nerve,  the  third  and  largest  division  of  the  fifth, 
is  made  up  of  two  j>ortions  of  mieqnal  size,  the  larger  being  derived  fitun 
the  Gassenan  ganglion,  and  the  smaller  being  the  sluudcr  motor  rwt  of 
the  fifth  nerve.  These  two  parts  leave  the  skull  hj  the  foramen  ovile 
in  the  sphenoid  bone,  and  unite  immediately  after  their  exit.  Two  cr 
three  Une5  l>c1ow  the  tmse  of  the  skull,  and  under  cover  of  the  exteivl 
pteiygoid  muscle,  the  nerve  separates  into  two  primary  diviaiofliSy  €Q0  of 
which  is  higher  in  position  and  smaller  than  the  other. 

The  smaiif  ankrior^  or  vpi^er  jiortioii  receives  the  greater  part  of  |hc 
fibres  of  the  motor  root,  and  breaks  up  into  temporal,  masseteric,  ext^niiJ 
pterygoid,  and  buccal  branches,  of  which  the  last  alone  is  a  sensory  ncrrv. 
The  Umje^  posterior,  or  hwa^  portion  is  chie%  sensory,  and  divides  into 
auriciilo-temporal,  lingual  or  gustatory^  and  inferior  dental  nervi'* ;  il 
likewise  supplies  through  the  last- mentioned  branch  the  m?lo-hjUd 
muscle  and  the  anterior  belly  of  the  digastric*  The  bnincli  tu  tht 
internal  pterygoid  muscle,  with  which  also  are  connected  those  proceed* 
ing  from  the  otic  ganglion  to  the  tensors  of  the  palate  and  t ympammv 
is  sometimes  counted  asa  jiart  of  the  lai'ger  division,  but  is  more  eorrcctJT 
regarded  as  arising  fi"om  the  undivided  trunk. 

The  short  trmik  of  the  nerve  also  gives  off,  as  it  issues  fhun  Utf 
foramen  ovale,  a  slender  recitrrmi  branch  (Arnold),  which  pnases  faset 
wards  into  the  skull  through  the  foramen  spinosum  with  the  midAi 
meningeal  artery,  and  diviiles  like  that  vessel  into  two  branchea.  T\m 
anterior  of  these  sends  its  fikiments  into  the  gretit  wing  of  the  BpbeiiQid 
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boBG,  whil«3  the  postenor  traverses  the  petro-sqnamotis  fissure  and  is  dis- 
tribnted  to  the  mncruis  liiiiQ^^  of  the  Bitistoid  cells  (Luschka)* 

The  deop  temporal  nerres  (ti^s,  310  and  S22)  are  usually  three  in 
niiBiber,  but  are  subject  to  considerable  variety  in  their  arraii£,^cment. 
The  anterior  ia  given  off  by  tlie  buccal  nerve  after  it  has  {lerforated  the 
external  pterygoid,  aud  asceuda  to  svii>ply  the  foremost  part  of  the 
temporftl  muscle.  The  midilk  passes  outwards  above  the  external 
pterygoid  and  turns  upwards  close  to  the  bone  to  enter  the  deep  surface 
of  the  muscle.  TIiq  jfosiertor  is  generally  eoujoiued  mth  the  masseteric 
nerve,  aud,  taking  a  course  similar  to  the  middle  branch,  ramifies  in  the 
hinder  pai-fc  of  tiie  muscle.  The  number  of  these  nerves  is  freauently 
reduced  by  the  union  of  the  middle  with  either  of  the  uther  bmnclies. 

The  maftaeteric  nerrm  likewise  paascs  above  the  external  pterygoid^ 

Fig.  822, 


/ySf.  7^ 


10? 


^ 


Fig.  822.— Tisw  or  rttn  vhaxouis  or  thk  tvFimfoii  vaxiliaiit  mniTK  nioa  tns  otrTta 
aiuR  (from  St^jfej,  after  HinchfeM  »nil  Lereill^}.  i 
Tie  ^pm^  jmhI  part  of  the  ramtu  of  ilio  j»w  liarc  been  removed  ;  tho  denUl  cun^l 
liaa  been  opened  up  ;  the  lower  perl  of  tJio  iompoml  inoecle  Uiu  be«ii  lokcn  awajr,  %nii 
the  mifleler  mtLsde  turned  down  :  I,  maiaetenc  nerve  ;  2,  po«tcriof  deep  tempomi 
tiorre  ;  8,  buceal  nerre  ;  4,  branch  of  Ibe  hahd  i  5,  intorior  deep  Uim^omS  nerre  ;  0» 
_  jti  glten  by  the  bnocU  to  the  oitoml  ptoiTgoid  mtincle ;  7,  middle  deep  tempefvl 
i ;  6t  ftnricQlo-teinpord  oerre  ;  9^  ite  tempoiml  bimnrhci ;  10,  iu  brancbee  to  tho 
I  and  aaricle  ;  11,  lU  Dnioo  witb  tbe  fndiU  ;  VI,  UngiioJ  ncnre  ;  33,  mjlo-b|oid 
14,  inferior  dcntnl  n^mrc  ;  15,  iU  twiga  to  Uie  teeth  ;  10,  menliil  breneh  ;  17| 
bnuieh  of  tbe  facial  aniting  with  the  mentai 
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&Dcl  is  directed  nearly  borizontally  outwards  at  the  posterior  barfo  < 
the  tenipoml  muscle,  and  through  the  sicrraoid  notch  of  the  lower  jaw,  to 
the  ma^seter,  which  it  enters  at  the  hindLT  part  of  its  deep  sorfaoe.  1; 
also  gives  a  filament  or  two  to  the  articulation  of  the  jaw. 

The  external  pteryifoid  nerve  generally  arises  in  common  uith 
the  biicciil  Iji'iiTich,  and  {>enetrate8  the  inner  surface  of  it«  muscle* 

The  buccal  nerve,  which  differs  from  the  foregoing-  bnmcbet  in 
being  entirc^ly  a  sensory  nerve,  is  usually  conjoined  at  its  origiii  with  the 
imterior  deep  temporal  and  the  external  pterygoid  nerves.  It  peaes 
forwards  between  the  heads  of  the  external  pteiy^^oid,  and  thm 
descends  in  close  contact  with  the  inner  side  (occasioimUj  perfontisg 
Bome  of  the  fibres)  of  the  temporal  muscle  at  its  insertion,  to  the  sarike 
of  the  buccinator  muscle.  Here  it  divides  into  several  branches  wbidk 
join  in  a  plexus  round  the  facial  vein  with  the  buccal  branches  of  the 
facial  nerve,  and  are  finally  distributed  to  the  skin  and  moeoos 
membrane  of  the  cheek,  extending  as  fai*  forwards  as  the  angle  of  tbf 
mouth. 

VfLrietl6s«— The  bnccal  nerve  is  oocasionally  replaced  by  a  br&nch  ef  tit 
snperior  iriaxillar}''  (p.  rWtO).  It  Jlub  been  seen  bj  Tomer  arising  tMom  Ite 
infmor  dental  nerve  in  the  dental  conol^  and  kmmg  bj  a  small  foiaaken  tn  tk 
alveolar  border  of  tlie  lower  jaw,  close  to  the  ramus.  GaiUet  describes  it  in  mm 
case  aa  arising  directly  from  the  Gasserian  ganglion^  atid  paasiikg'  teo  Ifa 
cranium  througb  a  ap€Cial  aperture  between  the  round  and  oval  fozuaina. 

The  internal  pterygoid  nerve  is  closely  connected  at  Its  origin  irili 
the  otic  ganghou,  and  descends  to  the  inner  or  deep  BUrfaot  of  ill 
muscle. 

Amriculo-teiiipoml  nerve,— The  auriculo-temporal  nerve  takes  iti 
origin  closL^  to  the  forainiii  ovale,  usually  by  two  roots  which  suirociKi 
the  middle  inening^eal  artery.  It  is  directed  at  first  backwards,  l^caeiili 
the  external  pterygoid  muscle,  in  the  inner  side  of  the  neck  of  the  lotnt 
jaw  ;  then  changing  its  course,  it  turns  upwards  between  the  ear  and  tht 
temporo-maxiilary  articulation,  under  cover  of  the  up|)cr  eud  of  U* 
parotid  gland  ;  and  finally,  emerging  from  beneath  the  latter^  it  aeocodi 
over  the  base  of  the  zygoma  in  company  with  tlie  sujx^rficial  tenmoni 
artery,  behind  which  it  is  placed,  to  teniiinate  oa  the  side  of  theHri 
as  the  sufjcrticial  temix>ral  ntTvc, 

Brandies. — (a)  Commnnkaiing  branches, — The  roots  of  the  anricol^ 
temporal  nerve  are  joined,  close  to  their  origin,  by  slender  filaments  &M 
the  otic  ganglion  ;  and  from  th^  trunk  of  tbt?  nerve,  m  it  turns  npiml| 
one  or  two  consideralile  liranches  are  sent  forwanls  round  the  commeoea* 
ment  of  the  superficial  temporal  artery  to  the  temporo-fiicial  divisioci  rf 
the  facial  n«_rve* 

{h)  The  aiiirulnr  branches  arc  one  or  two  fine  twigs  to  the  hinder  pit 
of  the  temporo-maxiilary  articulation. 

(f )  The  nerves  of  fhe  external  auditory  mealui  are  two  in  nimta; 
upper  and  lower,  and  enter  the  canal  between  the  osseoYifi  and  cutStf^ 
inous  piuis  of  its  wall.  They  supply  the  skin  of  the  meatus,  indw 
uppr  one  sends  a  filament  to  the  membrana  tympaui. 

{d)  Parotid  hramhes  pass  from  the  nerve,  or  &om  ita  oomioclifll 
brauches  with  the  facial,  to  the  jrland, 

ie)  The  anterior  auricular  nen;es  are  usually  two  in  number  and  J 
the  skin  of  the  tragus  and  of  the  upper  and  fore  part  of  the  ptnnm. 
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(/)  The  superficial  temporal  nerve  divides  into  slender  branches  which 
supply  the  skin  over  the  greater  part  of  the  temporal  region,  the  anterior 
ones  forming  communications  ^^ith  the  temporal  branches  of  the  &cial 
nerve  (fig.  826,  18). 

Inferior  dental  nerve. — ^The  inferior  dental  is  the  largest  of  the 
three  branches  of  the  lower  maxillary  nerve.  It  descends  under  cover  of 
the  external  pterygoid  muscle,  behind  and  to  the  outer  side  of  the  lingual 
nerve,  and,  passing  between  the  ramus  of  the  jaw  and  the  internal  lateral 
ligament  of  the  temporo-maxillary  articulation,  enters  the  inferior  dental 
canal.  In  comj^any  with  the  dental  artery,  it  proceeds  along  this  canal, 
and  supplies  branches  to  the  teeth.  At  the  mental  foramen  it  bifurcates ; 
one  part,  the  incisor  branch,  being  continued  onwards  within  the  bone  to- 
wards the  middle  line,  while  the  other,  the  much  larger  mental  branch, 
escapes  by  the  foramen  to  the  face. 

When  about  to  enter  the  foramen  on  the  inner  surface  of  the  ramus 
of  the  jaw,  the  inferior  dental  nerve  gives  off  the  slender  mylo-hyoid 
branch. 

{a)  The  myh-hyoid  branch  descends  in  the  groove  on  the  inner  side 
of  the  ramus  of  the  lower  jaw  to  the  under  surface  of  the  mylo-hyoid 
muscle,  to  which  and  to  the  anterior  belly  of  the  digastric  it  is  dis- 
tributed. The  fibres  of  this  nerve  may  be  traced  back  within  the  sheath 
of  the  inferior  dental  to  the  motor  portion  of  the  inferior  maxillary 
nerve. 

{h)  The  denial  branches  supply  the  molar  and  bicuspid  teeth,  together 
with  the  adjoining  part  of  the  gum.  They  form  by  their  communications 
a  fine  inferior  denial  plexus,  resembling  that  formed  by  the  corresponding 
nerves  in  tlie  upper  jaw. 

(r)  Tiic  incisor  branch  continues  the  direction  of  the  trunk  of  the 
nerve,  and  supplies  filaments  to  the  canine  and  incisor  teeth. 

(d)  The  menial  or  labial  nerve,  emerging  from  the  bone  by  the  mental 
foramen,  divides  beneath  the  depressor  anguli  oris  into  three  parts,  an 
inferior,  which  descends  to  the  integument  of  the  chin,  and  two  superior, 
which  ascend  to  the  skin  and  mucous  membrane  of  the  lower  lip.  All 
tiiree  communicate  freely  with  the  gupramaxillary  branch  of  the  facial 
nerve. 

Varieties. — The  inferior  dental  and  lingual  nerves  have  been  observed  to 
form  a  single  tnink  08  far  as  the  dental  foramen.  The  inferior  dental  nerve 
Bometimeii  has  one  or  two  aooessorj  roots  from  other  divisions  of  the  inferior 
maxillary.  The  most  common  of  these  is  one  which  arises  from  the  Ganerian 
(ganglion  and  remains  (>c))arate  until  after  it  enters  the  dental  canal  (lesur 
inferior  dvntal  ncrn%  Sapolini). 

The  mylo-hyoid  nerve  frequently  (constantly,  Sappey)  gives  off  a  small  branch, 
which  pierceH  the  mylo-hyoid  muscle  and  joins  the  lingfoal  nerve.  Branches  are 
also  described  as  poising  from  the  mylo-hyoid  nerve  to  the  depressor  angruli  oris 
And  platynma  myoides  muscles  (Henle),  to  the  integument  below  the  chin  (Krause, 
2;^chwalbc),  and  to  the  submaxillary  gland  (Meckel,  Henle,  Cumow). 

Lingual  nerve. — The  lingual  branch  (or  gustatory  nen-e)  descends 
under  cover  of  ilie  external  pterygoid  muscle,  lying  to  the  inner  side  and 
in  front  of  tlie  dental  nerve,  and  generally  united  to  that  by  a  cord 
which  may  cross  over  the  internal  maxillary  artery.  Near  its  origin,  it 
is  joined  at  an  acute  angle  by  the  chorda  iympani^  a  small  branch  which 
is  given  oft*  by  the  facial  nerve,  and  descends  from  the  inner  end  of  the 
Glaserian  fissure.    It  then  passes  between  the  internal  pterygoid  muscle 
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and  the  ramus  of  tbe  lower  jaw,  and  is  inclined  obliquely  inwards  l 

side  of  the  ton^e,  over  the  upper  constrictor  of  the  pharynx,  (wbere 
this  muscle  is  attaelied  to  the  maxillary  lK)nc)  and  above  the  deep 
mrtiou  of  the  submaxillary  gland.  Lastly,  the  nerve  cros3c»s  bdow 
Whartoii'B  duct,  and  is  continued  along  the  side  of  the  tongue  to  tbe 
apex,  lying  immediately  beneath  the  mucous  membrane. 

Branches. — (a)    Cmtmunimfinff  Imnchf-s. — In  addition  to  the  osrf 
above  mentioned  passing  irom  the  infeiior  dental  t«  the  lingnal  nerve, 
and  the  connection  with  the  facial  nerve  through  the  chorda  tymr 
the  liiignal  nerve  gives  off  brunches  to  the  submaxillary  ganglion 
place  where  it  is  in  contact  with  the  snbmaxillaij  gland,  and  ftj 
farther  fonrards  one  or  two  filaments  descend  over  the  fore  part 
hyo-glossus  muscle  to  join  in  loops  with  similar  branches  of  the 
glossal  nerve. 

{b)  Branches  fo  the  mucous  memhrane  of  the  mouth  are  ^rcn  firom  tie 
ncn'c  at  the  side  of  the  tongue,  and  supply  also  the  gura.  Some  deUcale 
filaments  are  likewise  dietribntcd  to  the  sublingual  gland. 

(f)  The  Imgiml  or  terminal  branches  perforate  the  mnBColar  slmclilt 
of  the  tongue,  and  divide  into  filaments  which  are  directed  iipwardi  Vn 
the  mucous  membrane  of  the  anterior  two-thirds  of  the  organ,  ^rfaoe 
they  terminate  mainly  in  the  conical  and  fmigiform  papillae* 


nerve, 
attH 


SnhmaziXI&ry  Ganglion. 

Tlie  subroaxillary  or  lingual  ganghon  (fig.  831,  7)  is  placed  abore 
deep  portion  of  the  submaxillary  gland,  and  is  connected  by  anterior 
posterior  filiiraents  with  the  linguid  nen'e,  from  which  it  thus  appears  to 
m  sosponded  by  a  loop*  It  is  somewhat  larger  than  the  ophthalniic 
ganglion,  and  triangular  or  fusifonn  in  shape.  Its  hinder  part  rcceiT€5 
branches  from  nerves  which  may  be  regarded  as  its  roots,  while  firnn  lii 
fore  and  lower  parts  proceed  the  branches  for  distribution. 

Roots  of  the  raxglrin. — The  posterior  connecting  branch  ih)si 
the  lingua!  nerve,  often  broken  op  into  two  or  three  filaments,  conrm 
to  the  ganglion  tihrcs  from  the  chorda  tympnni  and  the  inferior  iDA^Iair 
nerve,  and  thus  represents  the  moior  imd  seuf^onj  roofs  of  the  gaogtioiu 
The  sympathetic  root  is  formed  by  slender  twigs  from  the  plexna  on  tbr 
facinl  artery. 

Branch E.S.— Five  or  six  small  nerves  descend  from  the  ganglion  to 
the  submaxillary  gland,  and  othei'S  run  fonvurds  to  the  mocooi 
membrane  of  the  mouth  and  Wharton's  duct.  The  anterior  branch  rf 
communication  with  the  lingual  nerve  is  probably  composed  of  fibres 
which  pasa  from  the  ganghon  and  are  distributed  with  the  olfkeU  of  tlwi 
nerve.  There  ia  also  occasionally  a  small  branch  or  two  paasing  ia  thf 
hypoglossal  nerve  (^leckel,  Bose). 


A   minute    wuhlingnal    tjnntjUon    xa  describeil   hy  Blandln  aad 
anufcomiBtB  on  ihe  fUiuneiits  po^iDg  from  the  lingual  nerre  to  tlie  gafal^tfail 
gland  (fig  331,8). 

Otic  Ganglion. 

The  otic  ganglion^  or  ganglion  of  Arnold,  of  a  reddish-grej  eoloor,  ii 
oval  in  shajx?,  flattened  from  within  out,  and  measures  about  ooe^iiitii 
of  an  incli  in  its  longest  (antero-postcrior)  diameter.  It  la  i'^  '  " 
immediately  below  the  foramen  ovale,  on  the  deep  surface  of  the  i 
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maxillarf  nerve,  covering,  and  not  tinfre(|aently  BurroTiiiding,  the  origin 
of  the  internal  pterT^oid  branch.  Its  inner  Burface  is  close  to  tine 
eartila^nnoiig  jmrt  of  the  Eustachian  tube  and  the  tensor  pokti  mnscle  ; 
behind  it  is  the  iiiiddlo  meningeal  artery, 

RtK>T8. — The  i:,aini?lioii  rcceives,  throu*;h  its  connection  with  the  nerre 
to  the  iritenuil  pterygoid,  fibres  from  the  inferior  maxillary  nerve,  and 
these  may  he  regarded  as  constituting  its  motor  and  aensory  roois  {s/wrt 
roof  of  Aniold)  ;  the  sijmjyaf/telic  root  is  a  filameofc  (or  Wo)  |ux8siDg 
foi^^ards  from  the  plexus  on  the  middle  meningeal  artery.  The  gang* 
lion  is  also  joined  ix*stc^riorly  by  the  email  superficial  j)e from!  nerve  (long 
rooff  A  mold),  which  connects  it  ivith,  and  probal>ly  conveys  to  it  fibres 
from,  the  facial  and  gloi58o*phar}Tigeal  nerves  (p.  577). 

Branches. — (o)  Two  or  more  filaments  pass  backwards  to  the  roots 

fig.     S23,— <^Tio    fjAN-}-  Pig,  828. 

LtOir    Attn   ITS    tXJXKEO- 
noXS   FROM   TUK  ISHKfi. 

MDi  (from  Sappcy,  After 

Arnold).     I 

Tlie  tcmpOfRil  bone  ia 
diTidod  to  w  to  show  the 
timer  aurfoco  of  the  moin'^ 
hnum  lymtiaiii  und  iba 
cuiaI  of  the  faeiftl  nerve ; 
the  f ofmioni  orale  i»  opened 
on  the  inner  Aide  :  I,  jftnan 
root  of  the  ^tli  tierve, 
pudb^  down  ou  the  inner 
»ide  of  the  (i«»«riiin  gimg- 
lian  to  unite  with  the  in- 
ferior niaxinarj  division  ; 
2^  inferior  deaUU  n«n  e 
^t  mjlo-hjmd  brmncb,  teen 
abo  farther  down  emerg- 
ing in  front  of  the  intormil 
pterygoid  niii»?lc  ;  4^ 
lingml ;   6,   cbonlu  tyin-  ^^^^^^ 

poni ;   6,  facial    nci-ve  in  "^^^ 

tti    canal  ;    7,    miriculr>- 

femponkl  nerve,  cncltHiing  in  iim  loop  of  origio  the  middle  meningefll  uVety ;  8*  oiio  gahj^ 
lioa ;  9,  amjilt  tmi>eHtciid  petroial  uerve ;  10,  branch  to  the  temor  tjnnpani  muacle  ;  lU 
twig  eoiuiecting  Ihe  ganglion  with  tho  anncolo- temporal  nerve;  12,  twijj  to  the  gang- 
lion from  tho  nytDrmthetic  on  the  meningeal  artcr/ ;  13,  nerve  to  the  internal  pterygoid 
moiKrle  ;  14,  branch  to  the  tensor  palati  inn»:le. 

of  the  aiiricnlo-tcmp<ind  nerve,  in  which  their  fibres  appear,  from  tlie 
refnlt  of  pliysiological  experiments  on  animalf),  to  be  conducted  to  die 
parotid  Inland. 

ib)  A  communicating  twig  deftcenda  to  the  chorda  tympaui, 
{t  and  d)  Two  Braall  nerves  are  distributed  to  muscles — one  to  tho 
teu^jr  tympnni,  the  other  to  the  tens^pr  palati,  but  the  j^a^ater  number  of 
the  fibres  of  these  branches  can  be  followetl  l>ackward3  to  the  inferior 
nmxDlary  nerve,  where  they  arise  in  cummou  with  the  nerve  to  the 
intenial  pterygoid. 

BuMMARy. — Cntaneons  filaments  of  the  inferior  maxillary  ncrre 
ramify  on  the  mh  of  the  bead,  and  the  external  car,  in  the  external 
auditory  canal,  tlic  Iowlt  h'p,  and  the  lower  part  of  the  face  ;  eewfiory 
branches  are  siipplietl  by  it  to  the  j^reater  Jjort  of  the  tongue;  ^ai 
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brancbea  are  furaished  to  the  mucous  membrane  of  the  mouthy  the  hmr 
teeth  and  gums,  the  salivary  glands,  and  the  articalation  of  the  lowff 
jaw- 

This  nerve  Bupplics  the  muscles  of  mastication,  viz-,  the  maaels; 
temporal,  and  two  pt<jrygoids ;  also  the  mjlo-hjoid,  the  anterior  hd^d 
the  digastric,  the  tensor  palati  and  tensor  tjmpani  musclea. 

TI,— ABnUCEliT    KEEVE, 

Tlie  sixth  ner\'c  (abducent  nenx*  of  the  eyeball,  external  ocnlomcitflr) 
makes  its  appearance  as  a  flatteue^i  band  in  the  groove  betiveen  the  pons 
and  the  medulla  oblongata,  immediately  external  to  the  upper  end  of  tlw 
ppamid.  One  or  two  of  the  innermost  bundles  frecjuently  issue  between 
the  fibres  of  the  113'r.imid,  or  from  the  lower  edge  of  the  ponjs,  Tbr 
uen  e  sy^eedily  becomes  rounded,  aud  is  directed  foni'ards  to  im  mstm 
in  the  dura  mater  at  the  lower  and  outer  part  of  the  dorsum  ae^  k 
then  continues  its  com^c  forwards,  lying  close  to  the  floor  of  tib 
cavernous  siniie^  in  contact  with  the  outer  side  of  the  internal  catotii 
artery,  and  passes  into  th(i  orbit  through  the  sphenoidal  fiflaisre,iiii 
between  the  heads  of  the  exteraal  rectus,  U)  be  distributed  lA  tlMl 
muscle,  which  it  pierces  on  its  ocular  surface  (fig.  S15»  6  ;  fig.  S18,  5\ 
As  the  nerve  enteii?  the  orbit,  it  is  placijd  below  the  other  nerves  pMBf 
through  the  sphenoidal  fissure,  but  above  tlie  ophthalmic  veiQ& 

While  contained  in  the  cavernous  sinus,  the  ^ixth  nerve  ia  jaiiMd  If 
filaments  from  the  carotid  plexTia  of  the  sympatlietic,  and  as  it  euiefi  III 
orbit  it  receives  a  smsdl  filament  from  the  ophthalmic  uen'e  (RofijeodMd]^ 

T&rlety. — Absence  of  the  dxth  nerve  upon  one  aide  is  xocoxdjed*  tte  pte 

being  suppUed  bjr  a  bmuoh  of  tlie  third  nerve  (G^nendi), 

TLL-^TA£1AL   JTEBVE. 

The  seventh  or  facial  nerve  (portio  dura  of  the  seventh  pair  of  W3H 
takes  its  superficial  oi'igiu  from  the  nppennost  port  of  the  iSMdoli 
oblongata,  in  the  depression  between  the  olivary  and  restiform  bodfa^ 
where  it  emerges  in  a  line  with  the  roots  of  the  fitlh  nerve,  and  close  U 
the  lower  edge  of  the  pons,  to  which  it  is  frequently  aillierent  for  msboti 
distance.  To  its  outer  side  is  the  auditory  uen'e,  and  Ijetwc^a  the  frw 
is  a  slender  fast^iculus  (fig.  310,  between  Tii  and  viii),  which  is  knovi 
tis  the  porf io  or  pars  mfermedia  of  Wrisber^,  iuid  joins  the  facial  aent 
in  the  auditory  canal.  This  intermediate  part  is  frequently  tx^uoeolfll 
more  or  less  closely  at  its  origin  Avith  one  or  both  of  the  uervea  bctirOT 
which  it  lies,  atid  in  many  cases  a  few  of  its  fibres  pa£s  diiitalljr  imo  Cbi 
auditory  nerve  (E.  Bischoff,  Henle). 

From  its  origin,  the  facial  nerve  is  directed  outwards  in  compaisj  tritk 
the  auditory  nerve  to  tiie  internal  auditory  meatus.  Here  the  fwdU 
lies  in  a  gro<tve  along  the  uppt^  and  fore  part  of  the  auditory  ncrrc,  laii 
the  f>t»rtio  intermedia  is  placed  between  the  two.  At  the  bottom  of  tbf 
meatus  the  facial  nerve  cntei-s  the  otjueduct  of  Fallopins,  and  IbUovfilif 
winding  of  that  cmial  through  the  tcmpond  bone  to  the  lower  BmAoe of 
the  skull  It  passes  at  fin^t  hc^rizontally  outwards  for  a  short  '^^rt^*^ 
between  the  ecK*hlea  and  vestiljulc,  to  the  inner  wall  of  the  tyzaptoini^ 
where  it  bends  sharnly  backwards  above  the  fenestra  ovahs^  and 
arches  downwards  benind  the  pyramid  and  the  tympanic  cavity  to  1 
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by  the  stylo-mastoid  foramen.  At  the  place  where  it  tnrna  backwards 
(fifemi),  the  nen*e  presents  on  its  fore  part  a  reddish  enlargement  which 
contaius  numerous  nerve-cells,  and  is  named  the  geniculate  ganglum 

Fig.    324.— The   piaAL  hervk  Fig.  324. 

15    ITS   CASAL,     WITH    ITS     CON- 
KECTINQ    BRANCHES,    &C.    (from 

Sai>i>eyy   after  Ilirschfeld  and 
Leveill^).     I 

Tbe  mastoid  and  a  part  of  tho 
I>ctrou8  bone  have  Wn  divided 
nearly  rertically,  and  the  canal  of 
the  facial  nerve  opened  in  its 
whole  extent  from  the  internal 
lueatiu  to  the  stylo* maiitoid  fora- 
men  ;  the  Vidian  canal  has  abo 
been  opened  from  the  outside :  1, 
facial  nerve  in  the  fin$t  horizontal 
part  of  its  coarse  ;  2,  its  second 
part  turning  backwards;  3,  its 
vertical  portion  ;  4,  the  nerve  at 
its  exit  from  the  stylo-mastoid 
foramen  ;  5,  geniculate  ganglion ; 

6,  large  buperficial  petrosal  nerve  ; 

7,  Rpheno-paktine  ganglion  ;  8,  smaU  superficial  petrosal  nerve ;  9,  chorda  tympani ; 
10,  i)Ostcrior  auricular  branch  cut  short ;  11,  branch  to  the  digastric  muscle ;  12,  branch 
to  the  stylo-hyoid  muscle  ;  13,  twig  uniting  with  the  glo88o-phar}-ngcal  nerve  (14  and  15). 

(intumescentia  ganj^lioformis).  Below  the  skull,  the  trunk  is  continued 
downwards  and  forwards  tlirough  the  substance  of  the  parotid  gland,  and 
a  little  behind  tlic  ramus  of  the  lower  jaw  it  terminates  by  dividing  into 


Fig.325.— Qexicvlatb  oavoliov  of  im 

YACIAU   SERVE    ASD    ITS    CUMNBCTIOXS 

FROM  ABOVE  (from  Bidder). 

The  dissection  is  made  in  the  middle 
foma  of  tbe  skull  on  the  ri^^ht  side  ;  part 
of  the  tcmijoral  Inine  being  removed  eo 
as  to  o\yQii  the  internal  auditory  meatus, 
hiatus  Fullopii,  and  a  part  of  the  canal 
of  the  fjicial  nerve,  together  with  the 
eavity  of  the  tym])anum  :  a,  auricle  ;  &, 
middle  f'Mia  of  the  skull  with  the  menin- 
geal artery  ramifying  in  it  ;  1,  facial  and 
auditory  nervcH  in  the  internal  auditory 
meatus :  2,  large  superficial  petrofud 
nerve  ;  3,  small  superficial  i)etrosal  nerve 
lying  over  the  tensor  tympani  muscle  ;  4, 
external  suiierficial  (letroial  nerve  joining 
^ymIlilthctic  twigs  on  the  meningeal 
artery  ;  r»,  facial  an<l  chonla  tymi>ani ; 
6,  nerves  euteriug  tho  jugular  fora- 
men. 


two  pirts,  temporo-faciaJ  and  cervko-faeial,  from  which  numerous 
l^ranches  spread  over  the  side  of  the  head,  the  face,  and  the  upper  port 
of  the  neck,  communiwiting  freely  with  one  another,  and  thus  forming  a 
radiating  plexus  to  which  the  name  of  pes  aneeriniis  is  given. 
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Branches, — A.    Arimnff  from  the  facial  nerve  during   Hm 
ihrough  (M  temporal  bone  : — 

Commtuiic&tmg  fllamfints  with  the  andltoirj  nerve* — These  ir? 
one  or  two  slender  twigs  piissin^  bt^Lween  the  geniculate  ganglioii  uii 
the  upper  division  of  the  eighth  nerve  at  the  bottom  of  the  intemil 
auditory  meatus. 

The  l&rge  supeifEcial  pe^osal  nerra  is  directed  forwards  from  tbt 
geniculate  ganglioo,  and  issues  by  the  hiatus  Fallopiion  the  appermflke 
of  the  petrous  iwrfciun  of  the  temporal  bone.  Inclining  aoiniwunli 
beneath  the  Gasserian  ganglion,  the  nerve  enters  the  foramen  laeenns, 
and  is  continued  across  the  outer  side  of  the  internal  carotid  aiteiy  to 
the  posterior  opening  of  the  Vidian  canal,  where  it  unites  with  the  m^ 
deep  petrosal  nerve  (derived  from  the  svmpathetic  on  the  carotid  vtaj] 
to  form  the  Vidian  nerve  joining  the  back  of  the  spheno-]  * 
ganglion  (p.  503). 

€ommtmicatioiL  with  the  small  superficial  petrosal 
minute  branch  couneots  the  geniculate  gangliou  with  the  small  Fup 
Hcial  petrosal  nerve  passing  from  the  tvmpanic  plexus  to  the  otic  gaDgbi 
(p.  577). 

The  external  superficial  petrosal  nerve  (Bidder)  miitcs  tie 
geniculate  ganglion  with  the  sympathetic  lilameiits  on  the  middl 
jneniugeal  artery.     Tliis  nerve  is  not  always  present  (Rauber). 

A  branch  to  the  stapedius  muscle  is  given  oil*  by  the  facial  ncm 
as  it  descends  behind  the  pyrumid. 

Chorda  tjmpani. — The  branch  named  chorda  tympani  arises  fionr 
the  facial  nerve  at  the  lower  end  of  the  arjucduct  of  t  allopios,  asd  if 
directed  upwards  and  forwards  through  a  small  canal  which  opens  oo  lie 
postenor  wall  of  the  tympanum,  close  to  the  attachment  of  the  tjm^aak 
membrane.  It  then  arches  forwaMs,  being  invested  by  the  moceai 
lining  of  the  cavity,  across  the  upper  part  of  the  membrane  and  over  tk 
inner  side  of  the  handle  of  the  malleus,  above  the  insertion  of  the  tensor 
tympani  muscle.  Finally,  leaving  the  cavity  by  an  apei-tra^  at  the  isaas 
^end  of  the  Glaserian  fissinx\  the  nerve  incUncs  downwards  on  the 
side  of  the  internal  lateral  hgament  of  the  jaw,  and  unites  at  an 
angle  with  the  lingual  nerve,  in  which  its  fibres  are  continned  t^  tht 
BnbmaxiUary  ganglion  and  the  tongue.  Before  joining  the  lingQal  nerve^ 
the  chorda  receives  a  communicating  filament  from  the  otic  gangUosL 

A  cammuni cation  with  the  auricular  branch  of  tlitt  |fntny- 
gastric  nerve  is  genendly  present,  in  tlie  ^>rm  of  a  twig  leavittt  tir 
facial  neiTC  close  ahuve  the  stylo-mastoid  foramen  (see  p.  582). 

B.  Artaintjfrom  the  far  ml  nerve  Mow  t?ie  l^se  ofthi  stuU:^^ 

The  posterior  auricular  nerve  arises  close  to  the  stylo-aHteii 
fcramcn,  and  tiims  upwards  between  the  car  and  the  mastoid  proean 
where  it  divides  into  anricular  and  occipital  branches. 

The  aurkutar  branch  ascends  behind  the  ear  and  is  distribnted  to  tfc 
retrahens  auricidam  and  the  small  muscbjs  on  the  cranial  Burfaoe  of  fc 
pinna.  A  twig  is  sometimes  continnod  upwards  to  the  hinder  part  of  ihi 
attollens  muscle. 

The  oca)ntal  branch  is  directed  backwards  cloae  to  the  bono^sal 
gunplies  the  posterior  part  of  the  occipito-frontalis  mnaele. 

1  he  posterior  atincular  ner^^e  receives  communications  from  ilia  gi^ 
auricular  and  small  occipital  nerves  of  the  cervical  plexus,,  m  wdl  • 
from  the  auricular  branch  of  the  pneumo-gofitric,  and  certain 
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which  may  sometimes  be  followed  from  its  branches  to  the  skin  are  pro- 
bably composed  of  fibres  derived  from  these  nerves. 

The  digastrio  branch  arises  close  below  the  preceding  nerve,  and 
divides  into  two  or  three  filaments  which  enter  the  posterior  belly  of  the 
digastric  muscle  ;  one  of  these  sometimes  passes  through  or  above  the 
digastric,  and  joins  the  glosso-pharyngeal  nerve  near  the  base  of  the 
skull. 

The  stylo-hyoid  branch,  long  and  slender,  arises  in  common  with 
the  digastric  branch,  and  inclines  forwards  to  enter  the  stylo-hyoid 
muscle  on  its  posterior  aspect. 

TEMPORO-FACiAii  DIVISION. — The  tcmporo-facial,  the  larger  of  the 
two  primary  divisions  of  the  facial  ner\'e,  is  directed  forwards  through 
the  upper  part  of  the  parotid  gland,  crossing  over  the  external  carotid 
artery  and  the  temporo-maxillary  vein.  It  receives  one  or  two  consider- 
able oflfsets  from  the  auriculo-temporal  nerve  (p.  5C6),  and  speedily  divides 
into  a  number  of  branches  which  form,  by  their  communications  with 
one  another  and  with  branches  of  the  fifth  nerve,  a  network  over  the  side 
of  the  face,  extending  as  high  as  the  temple  and  as  low  as  the  mouth.  Its 
ramifications  are  arranged  in  temporal,  malar,  and  infraorbital  sets. 

The  temporal  branches  ascend  over  the  zygoma  and  supply  the 
attraheus  and  attolleus  auriculam  muscles,  the  frontalis,  the  upper  part 
of  the  orbicularis  palpebrarum,  and  the  corrugator  supercilii.  One  or 
two  filaments  pass  on  to  the  auricle,  and  are  distributed  to  the  small 
muscles  on  its  outer  surface.  These  branches  form  communications  with 
the  auriculo-temporal  nerve,  the  temporal  branch  of  the  superior  maxil- 
lary, and  the  supraorbital  and  lachrynial  branches  of  the  ophthalmic  nerve. 

The  malar  branches  cross  the  malar  bone  to  reach  the  outer  side  of 
the  orbit  and  supply  the  orbicular  muscle.  Some  filaments  are  dis- 
tributed to  both  the  upper  and  lower  eyelids  :  those  in  the  upper  lid  join 
filaments  from  the  lachrymal  and  supraorbital  nerves,  and  those  in  the 
lower  lid  are  connected  with  filaments  from  the  superior  maxillair 
ner\'e.  Filaments  from  this  part  of  the  facial  also  communicate  with 
the  malar  branch  of  the  upper  maxillary  nerve. 

The  infiraorbital  branches,  of  larger  size  than  the  others,  are  almost 
horizontal  in  direction,  and  are  distributed  between  the  orbit  and  mouth. 
They  supply  the  buccinator  and  orbicularis  oris  muscles,  the  elevators  of 
the  upper  lip  and  angle  of  the  mouth,  and  the  muscles  of  the  nose.  Be- 
neath the  elevator  of  the  upper  lip  these  nerves  are  united  in  a  plexus 
with  the  terminal  branches  of  the  superior  maxillary  nerve  ;  on  the  side 
of  the  nose  they  communicate  with  the  nasal,  and  at  the  inner  angle  of 
tbc  orbit  with  the  infratrochlear  nerve.  The  lower  branches  of  tms  set 
arc  connected  with  those  of  the  cen'ico-facial  division. 

Cervico-facial  division. — This  division  of  the  fiicial  nerve  is  directed 
obliquely  through  the  parotid  gland  towanls  the  angle  of  the  lower  jaw, 
and  gives  branches  to  the  face,  below  those  of  the  preceding  division, 
and  to  the  upper  part  of  the  neck.  The  branches  are  named  buccal, 
snpramuxillary,  and  inframaxillary.  In  the  gland,  this  division  of  the 
facial  nerve  is  joined  by  filaments  of  the  great  auricular  ner\'e  of  the 
cervical  plexus,  and  offsets  from  it  penetrate  the  substance  of  the 
gland. 

The  buccal  branches  are  directed  across  the  masseter  muscle  to  the 
angle  of  the  mouth  ;  supplying  the  buccinator  and  sphincter  muscles, 
they  communicate  with  the  temporo-facial  division,  and  on  the  buccinator 


Kg.  S26. — SuFBlTTCUIi  DISTEIBUTTOll   Of  THC   PACTAt,   TtllClDrCXlL   AV^ 

OF  THE  HEAD  (from  Sappcy,  after  HirBchfeld  Ami  UTci|]^)«     | 

a,  Facial  JVVre,— 1,  trotik  ol  tlie  Udil  norro  ^fter  ilp  '-  *  ^^  •'i  Uio 
fommen  ;  2,  posterior  auricuJAr  braadi ;  3,  fikmflnt  el  Uio  ^alar  mtc 

with  th«  foregoing;  4,  oodiiital bnuich  ; 5,  aoncnlar braacb  ,  t  j  tltamiMiL.,. 

cvinr  maBcIo  ;  7,  nerre  to  tho  digastric  ;  8,  tbat  to  tlia  stylo^LjfuiJ  tuuads  :  9,9tMati^ 
teinporo>faclul  divLsion  of  tho  nerre ;  10^  11^  lemporal  branches  ;  12^  maJar  ;  I)^  tl^  iiAip 
orbttftl  ;  15,  inferior  or  cenrico -facial  tlivision  of  iho  nerre;  16,  mtyamtamMMS\agy^ ml 
ahore  thiB  the  buccal  brancbei} ;  17,  inframiuullarT'  branch. 

h,  Fifth  Xerre, — 18,  auricula-temixtral  Dcrro  uniting  with  iEa  fiicial,  lji«it£  taMB* 
^nrictilar  luid  pitrotid  bnuicbw,  and  ascending  to  tbe  temponl  i^glott ;  If^^^  ^f^ 
orbitAl  nerve;  'Jl,  palpebral  tirigs  of  tbo  laclirjmal ;  22,  infratroehlear  norm ;  ft^wir 
tvigof  the  orbito-malar  ;  24,  mttcrrioin]  braodi  of  the  nasal  nerre ;  25,  ifi£ni0rMfcliif<i( 
26,  bueoal  nerre  uniting  with  bninehcii  of  the  facial  ;  27,  mental  nerre. 

e^  Cern^tl  Nervet.  — 2S,  peat  occipital  nerre  ;  29,  great  auricuUr  iMrff  |  S^  A 
mall  occipital ;  32,  snperfteial  Moriea]  nerre. 
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The  inframaTinary  branoh  perforates  the  deep  cervical  &scia  and 
divides  into  slender  offsets,  which  form  arches  beneath  the  platysma  as 
low  as  the  hyoid  bone.  Some  branches  join  the  superficial  cervical 
nerve  beneath  the  platysma,  others  enter  that  muscle,  and  a  few  perforate 
it  to  end  in  the  integument. 

Summary. — The  facial  nerve  is  the  principal  motor  nerve  of  the  head, 
supplying  all  the  superficial,  and  several  of  the  deep  muscles.  Its  super- 
ficial offsets  are  distributed  to  the  muscles  of  the  scalp,  the  muscles  of 
the  external  car,  nose,  mouth,  and  eyelids  (with  the  exception  of  the 
levator  palpebnc  superioris),  and  to  the  cutaneous  muscle  of  the  neck 
(platysma).  It  likewise  supplies  the  muscles  of  the  tympanum,  the 
levator  ptilati  and  azygos  uvula)  muscles  (through  the  large  supeiicial 
I)etrosal  nerve),  and  in  the  neck  the  stylo-hyoid  and  the  posterior  belly 
of  the  digastric. 

The  facial  nerve  is  freely  connected  with  the  three  divisions  of  the  fifth 
nerve  ;  and  it  also  has  communications  with  the  spheno-maxillary,  sub- 
maxillary and  otic  ganglia,  with  the  auditory,  glosso-pharyngeal  and 
]>nenmo-ga.stric  nen'cs  (through  the  auricular  llnuich  of  the  latter),  and 
with  parts  of  the  sympathetic  and  spinal  nerves. 

▼m— ATTBITORT  HZBVE. 

The  eighth  or  auditory  nerve  (portio  mollis  of  the  seventh  pair  of 
Willis)  makes  its  appearance  on  the  outer  side  of  the  facial  nerve,  and  is 
closely  adherent  for  a  short  distance  to  the  lower  border  of  the  |)ons  (or 
middfe  peduncle  of  the  cerebellum).  It  commences  by  two  roots,  the 
one  of  which  (the  inferior)  arises  in  part  superficially  from  the  floor  of 
the  fourth  ventricle,  and  in  part  issues  from  the  inner  side  of  the  resti- 
form  body,  while  the  other  (the  superior)  emerges  slightly  higher  up 
from  the  front  of  the  restiform  body. 

The  two  roots  unite  as  they  leave  the  medulla  oblongata,  and  the 
nerve  is  directed  outwards  to  the  internal  auditory  meatus,  in  company 
with  the  facial  nerve,  which  rests  in  a  groove  along  its  upper  and  fore  part, 
and  the  auditory  artery,  which,  together  with  the  portio  intermedia  of 
the  facial  nerve,  is  placed  between  the  two  trunks.  In  the  meatus,  the 
nerve  divides  into  an  upper  smaller  and  a  lower  larger  part ;  the  ujiper 
division  furnishes  branches  to  the  utricle  and  the  ampulla)  of  the  superior 
and  external  Fcmicircular  canals,  while  the  lower  is  mainly  distributed  to 
the  cochlea,  but  also  sends  offsets  to  the  saccule  and  the  posterior  semi- 
circular canal.    (See  the  anatomy  of  the  ear  in  VoL  II.) 

The  auditoiT  nerve  often  receives  some  of  the  fibres  of  the  portio 
intermedia,  and  its  upper  division  is  connected  at  the  bottom  of  the 
internal  auditory  meatus  with  the  geniculate  ganglion  of  the  facial 
uen'C. 

n.— OLOfSO-PRiBTVeSAL   VXRVl. 

The  ninth  or  glosso-pharyngeal  nerve  (first  trunk  of  the  eighth  pair  of 
Willis)  arises  from  the  uppo'*  part  of  the  medulla  oblongata,  in  the  groove 
between  the  olivary  and  restiform  bodies,  by  five  or  six  filaments  arranged 
in  a  vertical  line  commencing  immediately  below  the  facial  and  auditory 
nerves. 

From  its  origin,  the  gloflso-phaiyngeal  nerve  is  directed  outwards  in 
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front  of  the  flocculus  to  the  middle  coiBjmrtmerifcof  the  jugular  ft 
through  which  it  passes  in  compnuj  with  the  pneumo-gasferic  mi 
accessory  nerves,  but  in  a  separate  tube  of  dura  mater.  In  the  fa 
where  it  is  placed  external  to  and  somewhat  in  front  of  the  other 
it  is  lodged  in  a  groove,  occagicnally  a  canal,  in  the  lower  l>order  cf  lilt 
petrous  portion  of  the  temporal  lx>ne,  and  it  presents,  Eucoeflsmfy,  tw 
gan;Trlionio  eidargcmenta  :^tbe  jugular  ganglion  and  tbe  petvoBi 
gnn«j:lion. 

Ailer  leaving  the  skull,  the  glosso-pharrngeal  nerve  appears  between 
the  interaal  carotid  artery  and  the  jugular  vein,  and  is  directed  doTni- 
wards  over  the  carotid  artery  and  beneath  the  styloid  process  and  tim 
muscleB  connected  with  it,  to  the  hinder  border  of  the  stjlo-pharyngiQi; 
then  curving  gradually  forwards,  It  crosses  over  the  outer  surfaoe  of  tk 
latter  mnsclcj  and  passes  beneath  the  hjo-glussus  to  end  in  bnmclie&fic 
the  hinder  part  of  the  tongue  (fig.  329,  10). 


Fig.  327. 
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Tig,    327.— DiAoiLurv^TTc 

FIIOM  UKBIN0  OF  THK  BOOtS  OF  ffl 

Nsarcs,  wrru  Tnvnt  cjjmua  ao 
C0MMuiiiCi.TigK3  (from  Boali). 

A,  iMut  of  the  ottrebeUniii  ftWi«llf 
foutth  ventricle  ;  B,  laedttJIi  dte> 
gHta ;  Of  spina]  oortl ;  ] ,  ^loaoiffaiyr 
gealnwe;  2,  i>zietimo.0Mtrie;a,aL4 
spinal  wDoamory  ;  A,  jucttkr  0«|Pb 
of  the  glo8Bo-pkarynge«l ;  |^  falff* 
gMigUon  ;  G,  tymiiiknk  bnfidl  i  X* 
gi&nglioQ  of  the  root  of  the  jmi^ 
Rastric  ;  8,  auricuUr  hnuicli;  V,  pa^ 
Hon  of  the  tnitik  af  flie  tijif 
ptstric ;  10.  Unmch  ^ton  thi  i|f» 
pinglba  to  tltd  pctron*  pig^gm4 
the  glouo-pharyn^QaJ  ;  11^  is^mj^ 
tion  of  the  ipuuy  looenaiT  -  \Z,  i^if 
]tortioii ;  IS,  pbaiT^fMl  htmdk  d 
the  imeumo-gastric  ;  1  #,  li,  lif^ii 
larjngeftl  hraach ;  15»  tmgt  vm 
nected  with  the  ^mp^OMt&e;  H,  m- 
ternal  part  of  tlie 
prolonged  with  th« 


The  lobular  gangUon  is  situated  at  the  upper  part  of  the  ^nm\ 

groove  in  which  the  nerve  hes  during  its  |ias8age  through  the  jugnte 
foramen.  It  is  from  half  a  line  to  a  line  in  length,  and  it  incltiilGS  m^ 
the  lower  filaments  of  tlie  nerve,  the  upper  ones  funnine  a  if^fU^ 
fasetcnlus  which  msses  over  the  gitnglion,  and  joins  '  "  unit  of  ihl 
nerve  below  it.    This  ganglion  is  hot  always  to  be  di^  ,  ,iio4  i^lt 

is  regarded  by  Henle  and  others  as  resulting,  when  pf^fieiit^  bom  Ifci 
more  or  less  complete  Beparation  of  a  part  of  the  petrous  gangtioD. 

The  petrous  gaxtglioii  is  eontained  in  a  small  depremoa  al  lb 
lower  end  of  the  gr(Mjvt^  in  the  petrous  part  of  the  tempoT^  bam^Ml 
measurcii  from  two  to  three  lines  in  length.  From  it  arise  tim  ^tt 
branches  by  which  the  glosso-pliaryngeal  is  connected  with  olher 
at  the  base  of  the  ekull ;  these  are  the  tpnpanic  nerve,  and  the  ' 
of  communication  with  the  pneiuno-ga^trie  and  s}^upathetic. 

BiLvxcHEf*. — A.  Conncctitvj  branches  and  hjmJKtnic  h^anck^ 
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One  filament  unites  the  petrous  pfanglion  of  the  glosso-pharyngeal 
nerve  with  the  upper  cervical  ganglion  of  the  sympathetic;  a  second 
passes  to  the  auricular  branch  of  the  pneumo-gastric ;  and  a  third,  which 
nowever  is  not  constant,  joins  the  ganglion  of  the  root  of  the  pneumo- 
gastric  nerve. 

Fig.  328.— The  tympanic  brxvch  of  Fig.  32S. 

THB      GLoS<;0-PHARTX«KAL     NERVE, 

A5D      ITS     Clnnectioks      (from 
^     Breschet). 

A,  squamous  part  of  the  left  tem- 
poral bone  ;  B,  petrous  part ;  C,  in- 
ferior maxillary  nerve  ;  D,  internal 
carotid  artery ;  a,  tensor  tympani 
muscle;  1,  sympathetic  plexus;  2, 
otic  ganglion  ;  3,  glosso-pharyngeal 
nerve ;  4,  tymi>anic  nerve ;  5,  5, 
twigs  joining  the  sympathetic  ;  6, 
twig  to  fenestra  rotunda ;  7,  twig 
to  fenestra  oralis  ;  8,  junction 
with  the  facLil  nerve ;  0,  small  super- 
ficial petrosal  nerve  ;  10,  twig  from 
the  otic  ganglion  to  the  tensor  tym- 
pani muscle  ;  11,  facial  nerve ;  12, 
chorda  tympani  ;  i:^,  petrous  gang- 
lion of  the  glosso-pharyngeal ;  14, 
smaU  deep  petrosal  nerve. 

The  glosso-pharyngeal  nerve 
is  als^)  joined  below  the  petrous 
ganglion,  in  many  cases,  by  a 
communicating  branch  from 
the  facial  nerve  (p.  573). 

The  tympanio  teaaoh  (nerve  oi  Jacobson)  ascends  from  the  petrous 
ganglion  through  a  small  canal,  the  orifice  of  which  is  seen  on  the  ridge 
of  bone  between  the  jugular  fossa  and  the  carotid  foramen.  Having 
gained  the  inner  wall  of  the  tympanum,  the  nerve  runs  upwards  and 
fonvards  in  a  groove  on  the  surface  of  the  promontory,  and,  after  giving 
(or  receiving)  several  branches,  leaves  the  cavity  at  its  upper  and  fore 
part,  wherc  it  becomes  the  amall  sitperficial  petrosal  nerve.  The  latter 
traverses  a  small  canal,  which  crosses  beneath  the  upper  end  of  the  canal 
of  the  tensor  tympani  muscle,  and  emerges  on  the  upper  surface  of  the 
petrous  portion  of  the  temporal  bone,  immediately  external  to  the  hiatus 
Fallopii.  Then  inclining  downwards,  the  nerve  passes  from  the  skull 
through  the  fissure  between  the  petrous  and  the  great  wing  of  the 
sphenoid,  or  occasionally  through  a  small  aperture  in  the  latter  bone, 
and  terminates  in  the  otic  ganglion.  As  it  lies  in  its  canal,  the  small 
superficial  |)etrosal  nerve  is  joined  by  a  filament  of  communication  from 
the  geniculate  ganglion  of  the  facial  nene,  or  from  the  large  sui)erficial 
petrosal  nene  close  to  that  ganglion. 

The  branches  of  the  tympanic  nerve  are  partly  distributed  to  the 
mucous  lining  of  the  midale  ear,  and  partly  form  communications  with 
other  nerves,  giving  rise  to  what  is  called  the  iymjmnic  plexus.  Of  tho 
former  set,  the  princii)al  branches  are,  one  directed  fonvards  to  tho 
Eustachian  tulw,  and  two  liockwards  to  the  neighbourhood  of  the 
fenestra  rotunda  and  fenestra  ovalis,  and  to  the  mastoid  cells.  Tlie 
communicating  branches  are,  in  addition  to  the  small  superficial  petrosal 
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fm-nished  sucoessivelj  to  the  pharynx,  the  larynx,  and  the  heart ;  iatlie 
thorax,  atMitional  hranchos  nm  siippHed  to  the  heart,  as  well  as  ofliMlitQ 
the  liie^s  and  amjphapriiB  ;  and  in  the  aMomen,  its  teruiiaol  braoclieiJ|B< 
distrilsiited  to  the  Bt<>niaeh,  liver,  and  other  organs.  ' 

A .  Branches  of  com  m  i  m  ka  iuui. 

The  upper  ganglion  (»f  the  pnenmo-j^stric  nerre  reoeivcB 
from  the  hoperior  eer\i«'id  ^anj^dion  of  tiie  sympathetic  ;  one 
filaments  jitiss  hetween  it  and  the  spiiiid  accessory  iiei'\e  ;  and  I 
sometimes  a  fihniient  eonneetinj^  it  with  the  petrous  g;iugUoa 
glo8so-]>har}'n  ji[e  id . 

The  lowar  ganglion  of  the  pneimio-p^astric  forms  connections  wixk 
the  hy|Ki^IoBsal  nerve,  witli  the  gniKTior  conical  ganglion  of  tk 
«ympMtheti(\  and  with  the  hwjp  hetwijen  the  fii-st  two  cervi<Sil  nemes. 

H .  Branches  of  dis  tribifthn. 

The  recmrrent  or  nteningeal  branch  arises  from  the  upper  piTjo^lidft 
of  the  pnenmiH^-iistrie,  aud  i>;issi,'S  hack  wards  through  the  juiTt^hr 
foramen  to  l>e  dij^tiilnited  to  the  dnra  mater  in  the  posterior  fcflsaaf  tk 
base  of  the  sknlL 

Tlie  afuicnlar  branch  (nerve  of  Amohl)  is  j^iveu  off  from  tfcr 
ganglion  of  tlie  root,  and,  after  itceivin^  a  filament  from  the  petio0 
ganglion  of  the  j^hjssHvpharyngcal  nerve,  runs  Imokwartls  along  theosstf 
Ijoundary  of  tlie  juLmlar  foramen  to  an  opening  near  the  ftKit  of  tk 
styloid  jaTieesa^  It  then  traverses  the  suiistanee  of  the  temporal  bo&; 
c'rosses  the  aqneduct  of  FallMpius  on  its  inner  side  about  two  lines  fr» 
the  lower  end,  foninj)^  here  a  oomninnieution  with  tlie  facial  nenre*  lod 
finally  emerges  hetwren  the  external  awditury  meatus  and  the  mamfi 
proooM^  where  it  di\ide8  into  two  parts,  tlie  one  of  which  joint  tkt 
jxjfiterior  aurienlar  nei-ve,  while  the  other  is  distributed  to  the  skin  of  tht 
hack  of  tlie  pinniu  and  the  luAver  and  back  part  of  the  auditory  camL 

Varieties.— In  rare  in«tanGes»  abecnce  of  the  anriciilar  bnuidi  bit  hm 
otMerved,  or  of  the  communieation  with  the  focial  nerre.  Ilie  &ixri0tilAr  baa^ 
CGOukmallj  imim.'n  entirely  into  the  facml  tnink,  and  in  tlmt  ca«e  its  (Ebiw  ui 
peobMf  conveyed  to  the  external  enr  through  the  )XM»terior  auricular 


The  pharyngeal  branch,  often  represented  hj  two  or  eTten  more^F 

sets,  and  eoniposed  mainly  iff  fibivs  prolonged  from  the  acoettor^pit 
of  the  spinal  aceessoiT  nerve,  leavers  the  npper  part  of  the  gangtioii oTlkc 
tnmk  of  the  vagus.  It  conrses  inwards  over  the  internal  carotid  nftctf* 
and  divitles  into  branches  which,  conjointly  with  those  derived  froo  it 
gkmso-phanr'ngealand  the  sympathetic,  form  the 2)hartpigiai pli'j-m^  T!» 
plexus  often  contains  one  or  more  small  puiglia,  and  from  it  filamf* 
iiass  to  the  mnscleH  ami  nnicons  memV>rane  of  the  lanmx,  Onu  dco^ 
brajicli  (lint/iml  branrh  of  th*  vagus — Lnsehka)  descends  ftom  Ito 
pharyngeal  pk^xus,  i*eceiving  its  fibres  from  the  pharrngcal  limiclMlrf 
both  the  glosso-pliar^-ngeal  aud  pnenmo-ga^stric  nen-es,  and  joim  th 
hypogloaaal  nen^e  as  that  tarns  rmmd  the  occipital  artery. 

Superior  laryngeal  nerve,— This  branch  springs  from  tlie  uidArf 
the  gang! i( in  (»f  the  tniuk  of  tiie  vagus,  and  inclines  fomnudi  (tt  iht 
inner  side  of  tfie  internal  carotid  artery  Upwards  the  lariTix.  It  tfi  jmrf 
byline  fi  himents  fpmi  tlie  npi>er  cervical  ganglion  of  the  trmpitliilk 
and  from  the  pharyngeal  ftlexn?5,  and  ^leedily  dindes  into  turo  ' 
which  are  distinguished  as  external  and  internal  laryngeal. 

The  external  larfjnt/eal  hramh^  the  smaller  of  the  two,  mna 
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and  forwards  beneath  the  depressor  muscles  of  the  hyoid  bone  to  the 
crico-thyroid  muscle  in  which  it  ends.  It  receives  a  filament  from  the 
upper  cervical  ganglion  of  the  sympathetic,  and  it  gives  off  twigs  to  the 
inferior  constrictor  muscle  of  the  pnaiynx,  as  well  as  generallv  a  cardiac 
branch  which  joins  the  superior  cardiac  branch  of  the  sympathetic. 

Offsets  of  the  external  laryngeal  nerye  have  been  described  by  different  anato- 
mists as  passing  to  the  pharyngeal  plexus,  to  the  thyroid  body,  to  the  sterno- 
hyoid, stemo-thyroid,  and  thyro-hyoid  muscles,  and  to  the  mucous  membrane  of 
the  true  vocal  cord. 

The  internal  laryngeal  branch  is  continued  to  the  interval  between 
the  hyoid  bone  and  the  thyroid  cartilage,  where  it  perforates  the  thyro- 
hyoid membrane  with  the  laryngeal  branch  of  the  superior  thyroid 
artery,  and  breaks  up  into  numerous  diverging  branches  which  supply 
the  mucous  membrane  of  the  greater  part  of  the  larynx.  Some  of  these 
ascend  in  the  aryteno-epiglottidean  fold  to  the  base  of  the  tongue  and 
the  epiglottis  ;  while  others  pass  downwards  to  the  false  vocal  cord,  and 
also  to  the  part  of  the  pharyngeal  mucous  membrane  covering  the  back 
of  tlie  larynx.  One  long  branch  descends  beneath  the  ala  of  the  thyroid 
cartilage,  and  joins  at  the  lower  part  of  the  larynx  a  similar  offset 
ascending  from  the  recurrent  laryngeal  nerve. 

Inferior  laryxigeal  iiervt0. — The  inferior  or  recurrent  laryngeal  nerve 
of  the  right  side  arises  at  the  root  of  the  neck,  and  turns  iMickwards 
below  the  subclavian  artery  ;  the  nerve  of  the  left  side  arises  in  the  upper 
part  of  the  thomx,  and  is  reflected  round  the  transvei'se  part  of  the  arch 
of  the  aorta  immediately  beyond  the  attachment  of  the  ligament  of  the 
ductus  arteriosus.  Each  nerve  ascends  in  the  neck,  passing  behind  the 
common  carotid  and  inferior  thyroid  arteries,  and  lying  in  the  groove 
Ix^tween  the  trachea  and  oesophagus,  to  the  lower  border  of  the  cricoid 
cartilage,  where  it  enters  the  brynx  beneath  the  inferior  constrictor 
muscle.  Under  cover  of  the  ala  of  the  thyroid  cartilage,  the  nervo 
divides  into  branches  which  supply  all  the  intrinsic  muscles  of  the  liuynx, 
with  the  exception  of  the  crico-thyroid«  It  likewise  gives  a  few  offsets 
to  the  mucous  membrane  below  the  rima  glottidis,  and  a  connecting 
filament  which  joins  the  long  branch  of  the  upper  laryngeal  nerve 
beneath  the  hinder  part  of  the  thyroid  cartilage. 

The  recurrent  nerve  also  furnishes  branches  to  the  cardiac  plexus,  and 
twigs  of  communication  with  the  inferior  cervical  ganglion  of  the  sym* 
patlietic,  as  it  turns  round  the  large  artenr;  tracheal  and  oesophageal 
branches  as  it  ascends  in  the  neck ;  and  lastlv,  offsets  to  the  infenor  con* 
Btrictor  of  the  pharynx  as  it  passes  beneath  that  muscle. 

Cardiac  branches. — Branches  to  the  heart  are  given  off  by  the 
pneumo-gastric  nerve  both  in  the  neck  and  in  the  thorax. 

The  cervical  cardiac  branches  arise  at  both  the  upper  and  the  lower 
part  of  the  neck.  The  vpper  branches,  one  or  two,  are  small,  and  join 
the  cardiac  nerves  of  the  sympathetic.  The  lowery  a  single  branch, 
arises  as  the  pneumo-gastric  nerve  is  about  to  enter  the  chest.  On  the 
right  side  this  branch  lies  by  the  side  of  the  innominate  artery,  and 
joins  one  of  the  cardiac  nerves  destined  for  the  deep  cardiac  plexus ;  it 
gives  some  filaments  to  the  coats  of  the  aorta.  The  branch  of  the  left 
side  crosses  the  arch  of  the  aorta,  and  ends  in  the  superficial  cardiac 
plexus. 

The  ihoracic  cardiac  branches  of  the  right  side  leave  the  trunk  of  the 
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Fig.  831. — V»w  or  rns  distributiov  and  oohvectioks  or  the  nntUMO-aisTRio  and 
BTMPATHETio  RBRYSS  OH  THK  RiQHT  8ID1  (after  Ulrschfeld  ood  LeTeiU^).     } 

a,  lachrymal  gland  ;  5,  Bublingaal  gland  ;  e,  submaxillary  gland  and  facial  artery ;  cf, 
tbyroid  body ;  f ,  trachea,  below  which  is  the  right  bronchus  cut  across  ;  /,  oesophagus  ; 
g^  stomach,  divided  near  the  pylorus  ;  t,  transrerso  colon  ;  r,  the  diaphragm. 

Ay  heart ;  B,  aortic  arch,  diawn  forwards  to  show  the  cardiac  plexus  ;  C,  innominate 
artery  ;  D,  subclavian  artery  ;  E,  inferior  thyroid  arteiy  ;  F,  a  divided  part  of  the 
external  carotid  artery,  upon  which  runs  a  nervous  plexus  ;  G,  internal  carotid  emerging 
from  its  canal  superiorly ;  H,  descending  thoracic  aorta*;  K,  intercostal  vein ;  L,  pul- 
monary artery  ;  M,  superior  vena  cava  ;  O,  intercostal  artery. 

1,  ciliary  nerves ;  2,  branch  of  the  third  nerve  to  the  inferior  oblique  muscle  ;  3,  3,  8, 
the  three  divisions  of  the  fifth  nerve  ;  4,  ophthalmic  ganglion ;  5,  spheno-palatine ;  6, 
otic  ;  7,  submaxillary ;  8,  sublingual ;  9,  sixth  nerve ;  10,  facial  in  its  canal,  uniting 
with  the  spheno-palatine  and  otic  flnmglia;  11,  glosso-pharyngeal ;  12,  right  pneumo- 
gastric ;  13,  left  pneumo-gastric  spreading  on  the  anterior  surface  of  the  stomach  ;  1 4,'  spinal 
accessory  :  15,  hypoglossal ;  16,  16,  nerves  of  the  cervical  plexus  ;  17,  middle  nerve  of  the 
brachial  plexus ;  1 8,  intercostal  nerves ;  19,  lumbar  nerve ;  21,  superior  cervical  ganglion  con- 
nected with  22,  the  tympanic  nerve ;  23,  large  superficial  petrosal  nerve  ;  24,  cavernous 
plexus  ;  25,  sympathetic  root  of  the  ophthalmic  ganglion  ;  26,  filament  to  the  pituitary 
body  ;  27,  union  of  the  sympathetic  with  the  upper  cerviod  nerves  ;  28,  pneumo-gastric 
nerve  ;  29,  superior  laryngeal  nerve  ;  30,  pharyngeal  plexus  ;  31,  coid  of  the  sympathetic 
nerve ;  32,  Bui^rior  cardiac  nerve  ;  33,  middle  cervical  ganglion  ;  34,  twig  connecting 
the  ganglion  with,  35,  the  recurrent ;  36,  middle  cardiac  nerve  ;  37,  cord  of  the  sym- 
pathetic ;  38,  inferior  cervical  ganglion ;  89,  the  line  from  this  number  crosses  the 
nerves  proceeding  from  the  brachial  plexus;  40,  sympathetic  twigs  surrounding  the 
axillary  artery  ;  41,  branch  of  union  with  the  first  intercostal  nerve  ;  the  line  from  the 
letter  r,  pointing  to  the  trachea,  croMes  the  superior,  middle,  and  inferior  cardiac  nerves ; 
42,  cardiac  plexus  ;  43,  44,  right  and  left  coronary  plexuses ;  45,  46,  thoracic  portion  of 
the  sympathetic  cord ;  47,  great  splanchnic  nerve ;  48,  semilunar  ganglion ;  49,  lesser 
splanchnic  ;  50,  soUr  plexus  ;  51,  union  with  the  pneumo-gastric  nerve  ;  52,  diaphragm- 
atic plexus ;  53,  coronary  plexus  ;  54,  hepatic  ;  55,  splenic ;  56,  superior  mesenteric ; 
57,  renal  plexus  ;  58,  first  lumbar  sympathetic  ganglion. 

pncnmo-gastric  as  this  nerve  lies  by  the  side  of  the  trachea,  and  some 
are  also  derived  from  the  first  part  of  the  recurrent  branch  ;  they  pass 
inwards  on  the  air-tabe,  and  end  in  the  deep  cardiac  plexus.  The  cor- 
responding branches  of  the  left  side  usually  come  entirely  from  the 
recurrent  laryngeal  nen-e. 

Palmonmrj  braachMi. — Two  sets  of  pulmonary  branches  are  dis- 
tributed from  the  pneumo-gastric  nerve  to  the  lung ;  and  they  reach 
the  root  of  the  lung,  one  on  its  fore  part,  the  other  on  its  posterior  as- 
pect. The  anterior  pulmonarv  ner\'C8,  two  or  three  in  number,  are  of 
small  size.  They  join  with  filaments  of  the  sympathetic  ramifying  on 
the  pulmonary  artcrv,  and  with  these  nerves  constitute  the  anterior 
pulmonary  plexus,  behind  the  root  of  the  lung  the  pneumo-gastric 
nerve  becomes  flattened,  and  gives  several  branches  of  much  larger  size 
than  the  anterior  branches,  which,  with  filaments  derived  from  the 
Bocond,  third,  and  fourth  thoracic  ganglia  of  the  sympathetic,  form  the 
^wsterior  pulmonary  plexus.  Offsets  from  this  jjIcxus  extend  aloiig  the 
ramifications  of  the  air-tube  through  the  substance  of  the  lung. 

The  anterior  and  posterior  pulmonary  plexuses  of  the  two  sides  com- 
municate with  one  another  in  an  open  network  across  the  front  and 
back  respectively  of  the  lower  end  of  the  trachea,  and  through  these 
networks  fibres  are  conveyed  from  each  pneumo-gu.stric  ner\'e  into  both 
lungs. 

aSMphageal  bnmchMi. — The  oesophagus  within  the  thorax  receives 
branches  from  the  pneumo-gastric  nen'es,  lx)th  above  and  below  the 
pulmonary  branclu^s.  The  lower  branches  aro  the  larger,  and  are  de- 
rived from  the  msojyhayeal  plexus^  formed  by  connecting  cords  between 
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the  tieiTos  of  ike  nght  and  left  sides,  while  they  lie  in  coBlact  widl  At 

Gikstric  brasickes. — ^The  branches  distributed  to  the  itomadi  (jvirv 
nerves)  are  the  a^rminal  branches  of  kith  pncamo-gaetric  nersmL  Vm 
nerve  of  the  left  side,  on  arriving  in  front  of  the  cesophagnii  QffiA 
the  cardiac  onfice  of  the  stomach,  divides  into  nmnr  bmochai :  ili 
largest  of  these  extend  over  the  fore  part  of  the  stomach  ;  olliBi  il 
along  its  small  ciirvaturCf  and  unite  with  branches  of  the  riglii  KHi 
and  the  sympathetic  ;  and  some  filaments  are  continned  bel:iiccs  lit 
Jajers  of  the  small  omentum  to  the  hepatic  plexus.  The  light  paenmtt- 
gastric  nerve  descends  on  the  hack  of  the  gullet  to  the  stomittcfa,  and  dii* 
tributes  hmnches  to  the  posterior  surface  of  the  organ  :  a  luge  portm 
of  this  nerve  passes  to  the  cocliac,  splenic  and  left  nmal  plexuses  of  tfat 
sympathetic* 

SuanLiRT,— The  pneumo-gastric  nerves  supply  bnmebee  dincllr  l» 
the  np]>er  mrt  of  the  tdimeiitary  canal,  viz.,  the  pharynx,  Cbaofttifm, 
and  stomach  with  the  liver  and  spleen  ;  and  to  the  respinitoiy 
namely,  the  larynx,  tmchea,  and  its  divisioas  in  the  lunge, 
fnmisii  small  otfkets  to  the  dura  mater  and  extf^mal  ear.  Thi 
give  hmnchea  likewise  to  the  heart  and  grmt  vessels  bjr  mcftiie  of  tim 
communications  with  the  cardiac  plexus,  and  to  the  remaining  i*  '  '  ' 
^isuera  tlirough  their  connection  with  the  solar  plexus^  Bach 
gastric  nen-e  is  connected  with  the  following  cranial  nerves — tfie 
accessory,  glosso-pharyngeal,  facial,  and  hj-pciglossal ;  also  with  i 
spinal  nerves  ;  and  with  the  sympathetic  in  the  neck,  thomx 
abdomen. 
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XI.->8FnrM.   ACCESaOBT   irZSTE. 

Tlie  eleventh  or  spinal  accessory  nerve  (spinal  nerve  aooeesoiy  to  df 
vagus,  thinl  tronk  of  the  cigfuh  7>air  of  Willis)  c^onsists  of  two  perte»  tht 
one  of  which  (accessorji  joins  thu  trunk  of  the  pncumo-gaitriGi  wUll 
the  other  (spinal)  is  distrihuted  to  the  stcrno-mastoid  and 
mnscles.  It  arises  by  a  scriLs  of  filaments  from  the  aide  of  the 
oblongata  below  the  pnenmo-gastric  nerve,  and  from  the  latenl 
of  the  spinal  cord  as  low  down  as  the  sixth  or  seventh  cemcal 
The  filaments  arising  from  the  medulla  oblongata  form  the 
accessory  portion  of  the  nerve*  The  lowest  spinal  filaments  era 
to  the  middle  of  the  lateral  column  ;  the  highest  ones  arise  cloee  lechi 
posterior  ncne-royts,  with  the  upper  one  or  two  of  which  Ihef  M 
frequently  connected. 

The  accessory  portion  is  directed  outwards  with  the  pnettmo-fMtiio 
nerve :  the  spinal  part  aaceudH  bt^tweeu  the  ligamentum  dcntkratas 
and  the  posterior  roots  of  the  cervical  nerves,  passes  into  the  Aal 
through  the  foramen  magnum,  and  immediat€'ly  bends  outWBrde  tooM 
the  middle  compartment  of  the  juguhr  foramen,  whcue  the  BCfH  k 
contaiuod  in  the  same  sheath  of  dura  mater  ns  the  vagus.  la  Hk 
foramen,  the  two  parts  of  the  nen^c  interchange  fibres,  and  thef  OT 
sometimes  intimately  nnitod  so  as  to  tbrm  a  single  trunk  for  m  ibMl 
distance.  The  accessory  |>art  is  also  connected  by  one  or  two  fllaaoii 
with  the  ganglion  of  the  rmt  of  the  pneumo-gastric. 

Below  the  skull,  the  infernal,  accessor^/  or  i^atfal pcrikm  pesKg  oTcr  Ui 
surface  of  the  lower  ganglion  of  the  vagus,  and  send^  its  fibree  into  tb* 
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:  and  superior  laryngeal  branches,  and  into  the  tmnk  of  that 

I  below  the  ganglion  in  the  manner  ak^y  described. 

The  external  or  spinal  ]wrtion  (fig.  832,  5),  after    issuing  from  the 

'  foramen,  is  directed  baclnvards  across  the  front  of  the  internal 

'  vein,  and  perforates  the  stemo-mastoid  muscle,  supplying  this 

branches,  and  joining  amongst  the  fleshy  fibres  with  the  nerve 

^IWraiwhed  to  the  muscle  from  the  cervical  plexus.    Descending  in  the 

Slace  obliquely  across  the  posterior  triangular  space  of  the  neck 
the  stemo-mastoid,  the  ner\-e  passes  beneath  the  trapezius  muscle, 
it  forms  a  kind  of  plexus  with  branches  of  the  third  and  fourth 
rical  nerves,  and  distributes  filaments  to  the  trapezius,  which  extend 
nearly  to  the  lower  border  of  the  muscle. 

VAiletieB. — ^The  external  portion  of  the  spinal  accessory  nerve  frequently 
»  behind  the  internal  jugular  vein.    It  is  also  found  sometimes  passing 
,th  the  stemo-mastoid  without  piercing  the  muscle.    In  one  instance  thi^ 
has  been  seen  terminating  in  the  stemo-mastoid  muscle,  the  trapeziua 
mpplied  entirely  by  the  third  and  fourth  oerncal  nerres  (Cumow). 

Zn.-HTP0OL088A£  HSBVE. 

The  hypoglossal  or  twelfth  cranial  nerve  (ninth  pair  of  Willis)  arises 
ftom  the  medulla  oblongata  by  a  series  of  from  ten  to  fifteen  fine  roots 
^vhich  emerge  along  the  groove  separating  the  pyramid  from  the  oUvary 
lM>dy.  The  filaments  are  directed  outwards  above  (or  behind)  the 
vertebral  artery,  and  are  usually  collected  into  two  bundles  which 
perforate  the  dura  mater  separately  opposite  the  anterior  condylar 
foramen,  and  are  united  into  a  single  trunk  as  they  pass  through  that 
opening. 

As  it  leaves  the  anterior  condylar  foramen  the  ner\e  is  very  deeply 
placed  on  the  inner  side  of  the  deep  cer\'ical  vessels  and  the  pneumo- 
^astric  nerve.  Winding  round  the  lower  ganglion  of  the  last,  to  which 
it  is  closely  bound  by  connective  tissue,  the  hyjwglossal  nerve  descends, 
inclining  at  the  same  time  gradually  forwards  between  the  internal 
carotid  artery  and  jugular  vein,  to  the  lower  border  of  the  digastric 
anQBcle.  At  this  level  it  curves  forwards  round  the  commencement  of 
the  occipital  artery,  the  stemo-mastoid  branch  of  which  turns  down- 
ws^^  over  the  nerve,  and  is  thence  directed  forwards  above  the  hyoid 
bone  to  the  under  part  of  the  tongue.  In  the  latter  part  of  its  course, 
it  passes  beneath  the  tendon  of  the  digastric,  the  lower  end  of  the 
atylo-hyoid  and  the  mylo-hyoid  muscles  ;  it  crosses  the  external  carotid 
and  the  lingual  arteries ;  and  it  rests  upon  the  hyo-glossus  muscle,  being 
accompani^  by  the  ranine  vein  of  the  tongue.  At  the  anterior  border 
of  Uie  hyo-glossus  it  is  connected  with  the  lingual  branch  of  the  fifth 
nerve,  and  then  penetrates  the  fibres  of  the  genio-glossus  muscle,  dividing 
into  branches  which  are  distributed  to  the  muscular  substance  of  the 
tongue. 

Brakches.— While  passing  through  the  anterior  condylar  foramen, 
the  hypoglossal  nerve  gives  off  one  or  two  minute  twigs  which  ramify  m 
the  dura  mater  around  the  foramen  magnum,  and  in  the  diploe  of  the 
occipital  bone  (Luschka).  The  branches  arising  from  the  ner%-o  m  the 
neck  are  partly  filaments  of  communication  with  other  nen'w,  out 
mainly  of&ets  of  distribution  to  muscles  connected  with  the  hyoid  bone 
and  larynx,  and  to  the  muscles  of  the  tongue. 
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CJUlSIAL  keeves. 


A.  Branches  of  r&mmunkaiioth 

Close  below  the  skull  the  liypof^lossal  nerve  k  muted  by  a  , 

twig  with  the  superior  cervical  gai)glioii  of  the  avrapathetic,  by  ome  _ 
more  filament*  with  the  loop  l>et\veeii  the  hrst  and  second  e^enidl 
iKTVcs,  and  with  the  ganglion  of  the  trmik  of  the  vagus  by  fibres  whieb 
ixiss  between  the  two  nerves  where  they  are  in  close  eounectton  wUh  oiw 
n not  her. 

As  the  nerve  turns  round  the  oeeipital  arter}%  it  is  joined  by  tlie  sisall 
lingual  bmneh  of  the  vagus  (p,  582),  and  in  the  submaxillary  region,! 
is  connected  with  tiie  lingual  branch  of  the  tiftli  ner\'e  by  one  or 
deader  loops  o\er  the  fore  part  of  the  hyo-glogsus  muscle. 

Fig.  332. 
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Fig.    882.— VllW  OF  TBI    DlSTlUBtTIuN    uF    TBE    FflNAL    ACCtiiijlii   Al 

BE&TXA  (from  Sai>pej,  aft«r  Hu^hfeld  had  LeveiU^).     | 

1,  lingual  nerve ;  2,  imcumo-gaxtnc  nerve  i  3»  superior  laT3mgeil  (wprtmnied 
largit}  \  4,  extenud  k]^ri|gcAl  brand  ;  5,  ftpinaj  acccfi&oiy  ;  6,  accond  eendoU  ;  7«  ik 
B,  toarth  ;  9,   origin  of  the  plirenic  ticnc  ;  10,  ner^e  to  tie  siiViclATiiu  muac^; 
imtcrior  thoracic  nerves  ;  12,  kyjfo^k»ii£al  nerrc  ;  13,  its  desceiKiio);;  Ijinuicb  ;  1|« 
c&ilng  braneli  from  the  cervical  tierreB  ;  15,  16,  18,  1&,  deACtJidiag  bnukcbcft 
plcxiform  uniou  of  tlic«e  nervM  to  tbe  stenio-byoid,  vterao^tii.vrcad  and  omclijnoid  m 
17,  bnuich  from  tho  descendesui  noQi  to  tbe  Anterior  belly  of  the  omo-fa|oid  Mud 
Ixnuidi  from  tbe  li3rfKif:l€Hattl  nerve  to  tbe  tbjro-byoid  mufcle  ;  SI,  eoamii&iealiiif  . 
iroira  the  by|K>gloBMJ  to  tbo  lingiud  nenc  ]  22^  tcnuinaJ  Unmcbea  of  tbe  Igrp^lgHil  mtfit 
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B.  Branches  of  distrihuiion. 

The  daseendiiig  teanoh  (r.  dcscendenB  noni)  leaves  the  trank  of  the 
lljpoglosBal  nerve  as  it  crosses  over  the  occipital  artery,  or  a  little  higher 
Mp,  It  passes  downwards  on  the  surface  of  the  common  carotid  artery, 
fBdining  gradually  from  the  outer  to  the  inner  side,  and  being  placed 
mierally  within,  but  sometimes  on  the  front  of,  the  carotid  sneath. 
Afler  having  given  off  a  branch  to  the  anterior  belly  of  the  omo-hyoid 
aiiBcle,  it  joins  about  the  middle  of  the  neck  in  a  loop  with  one  or  two 
bvanchcs  from  the  second  and  third  cervical  nerves  (r.  communicantes 
aoni),  giving  rise  to  what  is  termed  the  ansa  ht/poglossi.  The  concavity 
of  the  loop  is  turned  upwards,  and  the  connection  between  the  nerves  is 
freqiiently  effected  by  two  or  more  interlacing  filaments  which  form  a 
small  plexus.  From  this  interlacement  of  the  nerves,  offsets  are  con- 
tinned  backwards  to  the  posterior  belly  of  the  omo-hyoid,  and  down- 
m'arda  to  the  stemo-hyoid  and  stemo-thyroid  muscles.  Occasionally  a 
filament  is  continued  to  the  thorax,  where  it  joins  the  cardiac  and 
phzenic  nerves. 

Knaonlar  teaaehM. — The  branch  to  the  thyro-hyoid  muscle  is  a 
separate  twig  arising  from  the  hypoglossal  trunk  as  it  approaches  the 
liyoid  bone. 

Ab  it  lies  beneath  the  mylo-hyoid,  the  nerve  gives  offsets  to  the  stylo- 
j^osBUS,  hyo-glossus  and  genio-hyoid  muscles,  and  the  terminal  branches, 
penetrating  the  genio-glossus,  supply  that  muscle  and  the  intrinsic 
mnscles  of  the  tongue. 

VariatlM.— In  one  instance,  recorded  by  Rtidinger,  the  hypoglossal  nerve  was 
^ocmd  taking  its  saperficial  origin  from  the  posterior  surface  of  the  medoUa 
oblongata.  The  vertebral  artery  is  not  nnfrequently  found  passing  forwards 
between,  very  rarely  above,  the  roots  of  the  nerve.  The  right  and  left  nerves  arc 
occasionally  united  by  a  cross  branch  or  loop  in  the  substance  of  the  genio-hyoid, 
or  between  that  and  the  genio-glossus  muscle.  In  rare  cases,  the*  twelfth  nerve 
giree  filaments  to  the  mylo-hyoid  mnsde  (Krause). 

Tlie  descending  branch  sometimes  appears  to  be  derived  either  altogether  from 
*  the  pneumo-gastric  or  from  both  the  pneumo-gastric  and  hypoglossal  nerves,  but 
it  can  generaUy  be  shown  by  dissection  that  these  varieties  of  origin  are  only 
apparent,  resulting  from  the  temporary  adhesion  of  the  filaments  of  this  branch 
to  those  of  the  pneumo-gastric.  It  is  probable^  moreover,  that  the  desoendena 
noni  has  little  if  any  real  origin  from  the  h3rpoglo8sal  nerve,  being  formed 
(according  to  Luschka,  £.  Bischofif,  HoU  and  others)  of  fibres  derived  from  the 
npper  cervical  nerves,  temporarily  associated  with  the  hypoglossal.  It  is  also 
•tated  by  HoU  that  the  thyro-hyoid  and  genio-hyoid  branches  are  similarly 
composed  of  fibres  proceeding  from  the  spinal  nerves  (Zeitsch.  f.  Anat,  1876). 

In  many  animals  the  twelfth  nerve  possesses  a  posterior  root  furnished  with  a 
ganglion,  like  a  spinal  nerve. 

SuMiCABT. — Tlie  hypoglossal  nerve  supplies,  either  alone  or  in  union 
with  branches  of  the  spinal  nerves,  all  the  muscles  connected  with  the 
hyoid  bone,  including  those  of  the  tongue,  but  with  the  exception  of  the 
digastric,  stylo-hyoid,  mylo-hyoid  and  the  middle  constrictor  of  the 
pharynx.    It  also  supplies  the  stemo-thyroid  muscle. 

It  is  connected  with  the  following  nerves,  viz.,  pneumo-gastric,  lingual, 
thr^  upper  cervical  nerves,  and  the  sympathetic. 
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Vig.  333. 
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Fig.  S33.— DlAGRAHMJiTlC'  OVrUTWM  Of  1 

ANIl    FIRST    FAUT   OF    TM«    SPtSiXli    KSSfW,  ' 

CKTHERWITM  TUE  tsYST  PATHXTIO  TKVWSL^f  tn 
SIDE.       (A.  T.)      1 

The  riew  is  taken  from  befonk.  Is  Ife  oftf 
part  of  tlie  figure  tbe  pons  VaroUi  muI  mnm 
oUoEgata  ATS  reprefiented,  a&d  frooi  T  li  IX 
tbe  roots  o£  the  aerenil  cranial  oerres  fim  At 
thfackl  to  the  hypoglovaal  ware  indieatedL  Cb 
the  left  Bide  C  1 ,  is  placed  opposite  tht  iM  m* 
vical  or  siih<M:elpital  nerve  ;  suid  tiie  nnsifaai  % 
to  $<  folitiwiiig  Ik:  low  iuJieate  tlie  correspaDii^tf^ 
vicftl  nerves;  Br^  indiciites  the  bncUai  jpAoSt 
D  It  is  placed  oppo«itti  the  interc<»tal  psri  ollb 
£i8t  dorsal  nenre,  and  tbe  nujubeni  2,  to  11^  !!■ 
lowing  inark  tbe  corresponding  dotaJ 
L  I,  tiie  first  liUDl>ftr  nerre,  and  tlie 
to  5,  following  the  reuiAming  lumlar 
Cr,  the  interior  cmral^  atid  o,  Ube 
nerre ;  S  1»  the  firist  sacral,  and  tbe 
uumhers  2,  to  5,  the  reitijuniiig  aactm] 
the  coccygeal  nerre  i  Sc,  great  tciaitc 
X    X  ,  the  filum  termlnale  of  tbe  conL 

On  the  right  Bide  of  the  figure  tbe 

letters  iudiLVitc  paru  of  tlie  sjmfMillketie  'ttti 
ru,,  a,  the  superior  cervical  gangUoa  cttMi^ 
eating'  with  the  iip]ier  c^^rviciil  spijiaJ  nervwtfi 
continued  licbw  into  the  gr«at  «>'TDptttbetiee«l; 
5,  the  middle  cervioAl  giin^lioii  ;  e^  d^  lie  ym 
cexrlcsLl  gaaglioa  united  viitb  tbe  Brtfl  4t^l 
(f,  the  elcrenth  don^l  ganglion;  irom  teJH 
to  the  DiDlh  dorsal  ganglioti  tbe  origin  d  # 
great  itpknchnic  nerve  are  eIiowd  ;  f,  the  liUrt 
dotsal  or  iQppcr  bmbar  ganglioti ;  «  #,  iJbt  mffg 
mcral  ganglion.  In  lie  wbole  exlem  itf  lb 
STtnpathetic  cord,  the  twigs  of  ngji^  wffc  ||| 
^nual  nervea  are  ^Oftn. 

The  spinal  nerves  are  cha 
by  their  oripriii  from  the  spinal 
and  their  direct  irati^misskm  ontiraiA 
frum  the  spinal  cuiial  iu  tbe  mi 
lx;twei'n    the    \*enebnB,       Then 
in  all,  thiity-one  imirs  of  these 
and,  aceurdiri^  to  tlie  region  in  • 
they  issue  frutii  the  spuuil  euiuU, 
are   named    cxrviral,    dorsal^ 
Bacml,  and  cuecvL'eah 

By  nniversal  nsage  each 
ner^'e.s  in  the  dorsal,  lambar 
regions  is  nimi'^l  in  eor 
\ritli  the  vertehni  l>e1ow  which 
emerges.  Of  the  ei^'ht  pairs  of  warn 
lietween  the  cnmium  and  the  110 
dorsal  nerve,  the  nppermost  is  phorf 
alxne  the  atlas,  and  the  seoNM^ 
fulJowin^  nerves  l>e]nw  the  m' 
viixil  vertcbne  iu  sncccssiciEi. 
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'^iie  palm  behind  the  annular  ligament,  and  rests  on  the  flexor  tendons. 
Somewhat  enlarged,  and  of  a  slightly  reddish  colour,  it  here  separates 
into  two  parts  of  nearly  equal  size.  One  of  these  (the  external)  supplies 
wome  of  the  short  muscles  of  the  thumb,  and  gives  digital  branches  to 
the  thumb  and  the  index  finger ;  the  second  portion  supplies  the  middle 
finger,  and  in  part  the  index  and  ring  fingers. 

The  median  nerve  usually  gives  no  branch  in  the  upper  arm. 

A. — Branches  in  the  forearm, 

(a)  Articidar  branches. — These  arc  one  or  two  filaments  to  the  front 
of  the  elbow-joint  (Riidinger). 

(b)  Muscular  branches  arise  either  together  or  separately  in  the  neigh- 
boniiiood  of  the  elbow  and  pass  to  the  pronator  teres,  flexor  carpi  radialis, 
nlmaris  longus  and  flexor  sublimis  digitorum.  A  second  branch  to  the 
flexor  sublimis  is  usually  given  off  by  tlie  tmuk  at  a  lower  level  in  the 
foiearm. 

(f)  Anterior  interosseous  nerve. — ^This  is  the  longest  branch  of  the 
median  nerve,  and  it  supplies  the  deeper  muscles  of  the  front  of  the 
forearm.  Leaving  the  main  trunk  a  little  l>elow  the  elbow,  it  runs 
downwards  with  the  artery  of  the  same  name  on  the  interosseous  mem- 
tmine  to  the  deep  surface  of  the  pronator  quadratus  muscle,  in  which  it 
ends.  It  distributes  branches  to  the  flexor  longus  poUicis  and  the  outer 
lialf  of  the  flexor  profundus  digitorum  between  which  it  lies  ;  other  fila- 
ments arc  supplied  to  the  interosseous  membrane  and  the  bones  of  the 
forearm  (Rauber,  "  Ueber  die  N'^rseu  der  Knockenhaut,"  &c.,  Miinchen, 
18G8) ;  and  from  its  lower  end  a  twig  is  continued  to  the  front  of  the 
nxist-joint. 

^d)  The  jpalniar  cutaneous  6rflwr/i  arises  a  variable  distance  above  the 
wnst,  and  pierces  the  fascia  of  the  forearm  close  to  the  annular  ligament, 
to  terminate  in  the  integumeut  of  the  pahn,  where  it  communicates  with 
the  palmar  cutaneous  branch  of  the  uluar  nerve.  Some  filaments  arc 
distributed  over  the  ball  of  the  thumb,  aud  form  coumiunications  with 
twigs  of  the  radial  or  external  cutaneous  nerve. 

B.  Branches  in  the  hand. 

Fig.  845. 
Pig.  845. — DisTRiBCTiox  op  thk  digital  herves  (from  Hirscbfeld  and 

LeveUl^).     i 

1,  iMdmar  collateral  nerve ;  2,  its  final  palmar  distribution  ;  3,  ita 
dorsal  or  ungual  distribution,  and  between  these  numbers  the  network 
<if  terminal  filaments  ;  4,  dorsal  collateral  ncr^'c  ;  5,  uuiting  twigs  pass- 
ing between  the  dorsal  and  palmar  digital  nerves. 

(a)  Branch  to  muscles  of  the  thumb. — This  short  nerve 
subdivides  into  branches  for  the  abductor,  the  opponens, 
and  the  outer  head  of  the  flexor  bre\i8  pollicis  muscles. 

{h)  Digital  nerves. — These  are  five  in  number,  and  belong 
to  the  thumb,  and  the  fingers  as  far  as  the  outer  side 
of  the  ring-finger.  As  they  approach  the  clefts  between 
the  fingers,  they  are  close  to  the  integument  in  the  inter\'als 
between  the  longitudinal  divisions  of  the  palmar  fascia. 

The  first  and  second  nenes  lie  along  the  sides  of  the  thumb ;  and  the 
former  (the  outer  one)  is  connected  with  the  radial  nene  over  the  border 
of  the  thumb. 

The  ihirdy  destined  for  the  radial  side  of  the  index  finger,  gives  a 
branch  to  the  first  or  most  external  lumbricalis  muscle. 
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Tha  fourth  supplies  the  second  Inmbricalis,  and  divides  into  ooQatod 
branches  for  the  adjacent  sides  of  the  index  and  middle  fingers. 

The  fifth,  the  most  internal  of  the  digital  nerves,  is  connected  by  a 
cross  brancli  with  the  nlnar  nerve,  and  divides  to  sapplj  the  adjaoent 
sides  of  the  ring  and  middle  fingers. 

Each  digital  ncr\'e  divides  at  the  end  of  the  finger  into  two  brands, 
one  of  which  supplies  the  ball  on  the  fore  part  of  the  finger,  whik  the 
other  ramifies  in  the  pulp  beneath  the  nail.  Branches  puss  from  edi 
ncr\'e  forwards  and  backwards  to  the  integument  of  the  finger ;  tb» 
passing  backwards  join  the  dorsal  collateral  nerve,  and  supply  mainly  tk 
integument  over  the  second  and  third  phalanges. 

Varieties. — Ono  or  both  heads  of  the  median  may  be  donble,  and  the  odv 
head  may  pass  behind,  instead  of  in  front  ot,  the  axillary  aiterj.  The  vltde 
nenre  is  sometimes  fomid  passing  behind  the  brachial  artery  (p.  414).  Gnbff 
and  Walsh  have  recorded  cases  in  which  the  nerve  entered  the  forearm  orcr  tbe 
pronator  teres  muscle.  The  median  nerve  is  often  connected  in  the  arm  with 
the  masculoHmtaneons  (p.  GIO),  in  the  forearm  with  the  ulnar  ncnre  (p.  61  J). 

SiDOiARY. — The  median  nerve  gives  cutaneous  branches  to  the  palm, 
and  to  three  and  a  half  fingers.  It  supplies  the  pronator  muscles,  the 
flexors  of  the  carpus  and  the  long  flexors  of  the  fingers  (except  the  obar 
flexor  of  the  caii)U3,  and  part  of  the  deep  flexor  of  the  fingers),  likem 
the  outer  set  of  the  short  muscles  of  the  thumb,  and  two  lumbncaks. 

A  great  similarity  will  be  obser^'ed  in  the  distribution  of  the  medisn 
and  ulnar  nerves.  Neither  gives  any  ofl&et  in  the  arm.  Together  iher 
supply  all  the  muscles  of  the  front  of  the  foreann  and  in  the  hand,  tiid 
toj^^cther  they  su])]>ly  the  skin  of  the  palmar  surface  of  the  hand,  And 
impart  tactile  sensibility  to  all  the  fingera. 

Muscnlo-spiral  nerve. — The  musculo-spiral  nerve,  the  largtr. 
offset  from  the  brachial  plexus,  occupies  chiefly  the  back  part  of  in 
limb,  and  supplies  nerves  to  the  extensor  muscles,  as  well  as  to  the  skin. 

Arising  behind  the  axillary  vessels  from  the  posterior  cord  of  the 
brachial  plexus,  of  which  it  is  the  principal  continuation  and  the  oulj 
branch  prolonged  into  the  arm,  it  soon  turns  backwards  into  tk 
musculo-spiral  groove,  and,  accomphnied  by  the  superior  pmfunda  arteir. 
proceeds  along  that  groove,  between  the  humerus  and  the  triceps  mnsde, 
to  the  outer  side  of  the  limb.  It  then  pierces  the  external  intermuscnkr 
septum,  and  descends  in  the  interval  between  the  supinator  longns  and 
brachialis  anticus  muscles  to  the  level  of  the  outer  condyle  of  the  humenB, 
where  it  ends  l)y  dividing  into  the  radial  and  posterior  intero^ij^if 
nei'ves.  Of  these,  the  radial  is  altogetlier  a  cutaneous  nerve,  while  the 
posterior  interosseous  is  the  muscular  nerve  of  the  back  of  the  forearm, 

Tlie  branches  of  the  musculo-spiral  nerve  may  be  classified  accordini: 
as  they  arise  on  the  inner  side  of  the  humenis,  behind  that  bone,  or  t-D 
the  outer  side. 

A.  Infcnia!  VrancJiPS. 

(a)  JIuscular  branches  for  the  inner  and  long  heads  of  the  triceps.  That 
for  the  inner  head  gives  two  or  three  filaments  to  the  upjxir  part  oi  the 
muscle,  and  then  descends  by  the  ulnar  nerve,  to  which  it  is  often  closi-lj 
adherent  for  a  part  of  its  course,  and  enters  the  lower  short  fibrc?s  of  the 
head.  This  long  filament  is  named  by  Krause  the  uljiar  coIlat^raJ branrh. 

(h)  The  i)drr)ia(  cutaneous  branch  of  the  musculo-spiral  nen'e, 
commonAy  umlv::^  \\\  vwjvw  \s\N}ft.  >i\\^  ^x^^^^^^^xaiia.  backwards  beneath 
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Bie  intercosto-hameral  nerve,  and  extends,  sapplying  filaments  to  the  skin, 
Beariy  as  for  as  the  olecranon.  This  nerve  is  accompanied  by  a  small 
BBtaneoQS  artery. 

B.  Posterior  branches. 

These  consist  of  a  fasciculus  of  muscular  Iramhes  which  snpplj  the 
outer  and  inner  heads  of  the  triceps  muscle  and  the  anconeus.  The 
Vnmch  of  the  anconeus  is  slender,  and  remarkable  for  its  length ;  it  descends 
bi  the  substance  of  the  triceps  to  reach  its  destination. 

C.  ExUrnal  branches, 

(a)  Muscular  branches  to  the  supinator  longus,  extensor  carpi  radialis 
Irajgior  (the  extensor  carpi  radialis  brevior  usually  receiving  its  nerve 
Brom  the  posterior  interosseous),  and  frequently  a  small  twig  to  the  outer 
port  of  the  brachialis  anticus. 

ill^    846. — ^DOBSAL  CUTAXTOUS  VSRVXS  OF  ^**'  **^^' 

TUK  HAND.       I 

The  distribation  delineated  in  this 
Ignre  is  not  the  mo6t  common,  there  being 
%  larger  branch  of  the  ulnar  nenre  than 
■mal :  1,  the  radial  nerve  descending  be* 
ride  the  radial  vein  ;  2  and  8,  dorsal 
kntnehes  to  the  two  sides  of  the  thnmb ; 
4^  bnmch  to  the  radial  side  of  the  fore- 
Aager ;  5,  branch  to  the  forefinger  and 
■liddle  finger,  commonicating  with  one 
ipom  the  ulnar  nenre  ;  6,  dorsal  branch  of 
Ae  alnar  nerre  ;  7,  communicating  twig  ; 
8p  digital  branch  to  the  middle  and  ring 
^Bgera ;  9,  branch  to  the  ring  and  little 
#BgeTs ;  10,  branch  to  the  inner  side  of  the 
tmirl  and  little  finger. 

{b)  The  external  cutaneous 
hrcmches^  two  in  number,  arise 
where  the  nerve  pierces  the  external 
intermuscular  septum. 

The  upper  branch,  the  smaller  of 
the  two,  is  directed  downwards  to 
Ihe  fore  part  of  the  elbow,  along 
the  cephalic  vein,  and  distributes 
filaments  to  the  lower  half  of  the 
upper  arm  on  its  outer  and  anterior 
aqpect.  The  loiver  branch  extends 
as  far  as  the  wrist,  distiibuting 
offiets  to  the  lower  half  of  the  arm, 

and  to  the  forearm,  on  their  posterior  aspect,  and  is  connected  near 
the  wrist  with  »i  branch  of  the  external  cutaneous  nen'c. 

Railiil  nerve. — The  radial  nerve,  continuing  straight  down  from  the 
musculo-spiral,  is  concealed  by  the  long  supinator  muscle,  and  lies  a  little 
to  the  outer  side  of  the  radial  artery.  This  position  beneath  the  supinator 
18  retained  to  about  three  inches  from  the  lower  end  of  the  radius,  where 
the  nerve  turns  backwards  beneath  the  tendon  of  the  muscle,  and 
heoomes  subcutaneous.  It  then  dindes  into  two  branches,  which 
ramify  in  the  integument  on  the  dorsal  aspect  of  the  thumb  and  the 
next  two  fingers  in  the  following  manner. 
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imraerliatelv  beyond  the  points  at  whicli  the  roots  perforate  tlie  don 
mater  lining'  the  spinal  caiiuL  Tiic  fii^^t  tind  second  ccnrical  nenneSghor- 
ever,  which  leave  the  sfunal  canal  o\'er  the  laminae  of  the  verteliOB,  biio 
their  ganglia  opi^ositc  those  i)aii^«t.  The  ganglia  of  the  sacral  nei 
conUdned  in  the  spinal  canal,  that  of  the  hst  nerve  beinof 
at  some  distance  from  the  jioijit  at  which  the  nerve  tssacs.  The 
glion  of  the  eoccygciil  nerve  h  placed  within  the  caiml  in  the 
dnm  mater,  and  at  a  varialile  distance  irom  the  origin  of  the  nerve. 

The  fihres  of  the  posterior  root  of  the  nerve  are  collected  iBta  tw^ 
Imndles  as  thej  approach  the  pm^dion,  und  the  imicr  extremity  of  tit 
oval-shaped  ganglion  is  tisiiaUy  hilol/ate,  the  lubes  corresjioudiiig  to  tbi 
two  lauidles  of  hlircs. 

The  animor  roots  of  the  spinal  nerves  are  smaller  than  the  posterior, 
and  are  devoid  of  ganglia.  Tlieir  tibres  are  also  collected  into  tiro 
buiidlcj?  near  the  inteiTei-tebral  ganglion. 

Size. — The  roots  of  tlie  npixr  eervieal  nerves  are  smaller  than  tljoa 
of  the  lower  nerves,  the  first  lieing  much  the  smallest.  The  poitcnor 
roots  of  these  nerves,  with  the  exception  of  the  lii-st  in  which  the  it- 
terior  root  is  larger  than  tlie  posterior,  exceed  the  anterior  iu  ei2e  am 
tlian  in  the  c*ther  sjiiiml  n('rve*5,  and  they  are  likewise  compceeddf 
faBLiL-uli  which  are  considerably  larger  than  those  of  anterior  roota. 

The  roots  of  the  darsal  }wrres,  exception  Irniiig  made  of  the  firsts  wikici 
resembles  the  loweefc  cer\ical  nerves  and  is  as?sociated  with  them  in  i 
part  of  its  distribution,  are  a(  gmull  size,  and  vary  but  slightly,  or  StS 
at  all,  from  the  second  to  the  last.  The  fasciculi  of  Ixith  rootj  01 
thinly  strewed  o\*cr  the  spinal  cord^  and  arc  slender^  those  of  tk 
jiostcrior  exceeding  in  thickness  those  of  the  anterior  root  in  aoijk 
small  degree. 

The  roots  of  the  lower  htjnhar^  and  of  the  eppcr  satral  nervts^  iretb 
largest  of  all  the  spinal  nen^cs  ;  those  of  the  lowest  sacral  and  of  Ife 
coccygeal  nen'e  are,  on  the  other  hand,  the  smallest.  All  these  nail 
are  crowded  together  iipnn  the  lower  end  of  the  cord.  Of  thcee  IKH* 
the  anterior  roots  are  the  smaller,  hnt  tlie  disproportion  betweea  tlf 
anterior  and  postenor  roots  is  not  so  gi*eat  as  in  the  cervical  nerit - 

tength.— The  place  at  which  the  roots  of  the  upper  cervical  !  : 
are  connected  with  the  spino!  cord  heing  nearly  opposite  the  fcimf::  \ 
which  they  respectively  Iiave  the  canal,  these  roots  are  or»r«n*  - 
Rhfirt,     But  the  distance  Ixitween  the  two  points  ri^'feiTed  to 
augmented  from  nerve  to  nerve  downwards,  so  that  the  place 
the  kiwer  cervical  nerves  is  the  depth  of  at  least  one  rei' 
that  of  tlie  lower  doi-sal  neiTCs  aUmt  the  depth  of  two  vertennv  ii:» '^ 
the  foramina  by  ivhich  they  res|xctively  emerge  from  the  (sitia]«    Mtp- 
over,  as  the  spinal  cord  extends  no  farther  thiui  the  firet  Itunlw  1^^ 


bra,  the  length  of  the  roots  of  the  hnnlmr,  Siicral  and  ctxx' 


ygeia 


increases  rapidly  frt>ni  nerve  to  nerve,  and  in  each  case  inav  be  c^ltfl 
by  tlie  distance  of  the  foramen  of  exit  from  the  extremitv  of  the 
Owing  to  their  length,  and  the  apjx^arancc  they  ]>resent  'in 
with  the  spinal  cord,  the  aggregation  of  the  roots  of  the 
refeiTed  to  has  been  named  the  cauda  equina, 

Tlie  direciion  the  roots  take  within  the  canal  reqaires  brief  m 
Tlie  fii-st  cervical  nerve  is  directed  borizontallv  outwards,     Thei, 
of  the  lower  cervical  and  dorsal  nerves  at  first  descend  over  the  wdsA  I 
cord,  held  in  contact  with  it  by  the  arachnoid,  till  they  arrivQ  <m30 
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'^Se  mnscles,  the  nerve  lies  at  the  back  of  the  wrist  beneath  the  tendons 
Jjt  (he  extensor  indicis  and  the  common  extensor  of  the  fingers,  and 
^nns  here  a  small  gangliform  enlargement,  from  which  filaments  are 
^Even  to  the  adjoining  lig-aments  and  articulations. 

Branches, — {a)  Muscular  branches. — Before  the  nerve  passes  to  the 
kd:  of  the  forearm  it  gives  offsets  to  the  extensor  carpi  radialis  brevior 
mdihe  supinator  brevis  muscles.  After  perforating  the  supinator  bre\is, 
ft  sapplies  branches  to  the  extensor  communis  digitonim,  extensor 
miniini  digiti,  extensor  carpi  ulnaris,  the  three  extensors  of  the  thumb, 
md  the  extensor  indicia. 

(J)  Articular  branches. — From  the  terminal  enlargement  of  the  nerve 
fine  twigs  proceed  to  the  articulations  of  the  wrist,  and,  according  to 
Bfidinger  and  Hauber,  other  filaments  descend  on  the  back  of  the  buid 
bo  £he  metacarpo-phalangeal  articulations. 

Tazlaties. — The  dorsal  branch  of  the  radial  nerve  sometimes  supplies  the 
■Pbole  of  the  back  of  the  hand  and  finders.     In  two  caaes,  recorded  bj  Tomer 
Schwalbe,  the  posterior  interosseous  nerve  passed  down  to  supply  the  adja- 
~  ~  I  of  the  index  and  middle  fingers. 


SlTMMABT. — ^The  musculo-spiral  nerve  distributes  its  branches  to  the 
CStensor  muscles  of  the  elbow-joint  and  sometimes  sends  a  filament  to 
die  brachialis  anticus,  which,  however,  receives  its  principal  supply  from 
another  source.  Before  separating  into  its  two  large  divisions,  the  nerve 
gives  branches  to  two  muscles  of  the  forearm,  viz.,  the  long  supinator, 
Mid  the  long  radial  extensor  of  the  carpus.  The  posterior  interosseous 
dmsion  distributes  nerves  to  the  remauiing  muscles  on  the  outer  and 
back  part  of  the  forearm,  except  the  anconeus  (previously  supplied),  viz., 
lo  the  short  supinator  and  the  extensoi's. 

Cntaneous  nerves  are  distributed,  from  the  trunk  of  the  ner^*e  and  its 
radial  division,  to  the  upper  arm,  to  the  forcaiin,  and  to  the  hand — on 
the  posterior  and  outer  aspect  of  each. 

D0B8AL   KERYBS. 

The  anterior  divisions  of  the  twelve  dorsal  nerves  are  distributed 
afanost  entirely  to  the  walls  of  the  thorax  and  abdomen.  The  exceptions 
are  the  first,  the  greater  part  of  which  joins  the  brachial  plexus,  and  the 
aeoond  and  twelfth,  which  send  cutaneous  offsets  to  the  arm  and  hip 
respectively.  Close  to  the  intervertebral  foramina,  these  nerves  are 
connected  to  the  gangliated  cord  of  the  sympathetic  by  very  short  com- 
miinicating  branches ;  they  are  then  directed  transversely  outwards  to 
their  destination  without  forming  any  plexus,  and  in  this  respect  they 
differ  from  the  anterior  primary  divisions  of  the  other  spinal  ner^'es.  The 
amaller  part  of  the  first,  and  the  trunks  of  the  succeeding  ten  nerves 
pass  fon^ards  in  the  intercostal  spaces,  and  are  thence  termed  intercostal 
nerves.  Of  these,  the  upper  six  are  confined  to  the  parietes  of  the  thorax, 
while  the  lower  five  are  continued  anteriorly  from  the  intercostal  spaces 
into  the  wall  of  the  abdomen.  The  twelfth  nerve  is  placed  below  the 
last  rib,  and  is  therefore  contained  altogether  in  the  abdominal  walL 

7IR8T    DORSAIj    HXBVa. 

The  anterior  division  of  the  first  dorsal  nerve  divides  into  two  parts, 
the  larger  of  which  ascends  over  the  neck  of  the  first  rib  to  enter  into 
the  brachial  plexus.    The  remaining  portion  of  the  nerve  ia  QQnt\mi»i  «l 
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AXTTERIOB   PHTMAHY   DIVISIONS    OF   THE    SFIErAIa 

NERVES. 

The'anterior  primary  divisions  of  the  spinal  nerves  are  distributed  ta 
She  parts  of  the  body  situated  in  front  of  the  veitcbral  column,  including 
Uhe  limbs.  They  are,  for  the  most  part,  considerably  larger  than  the 
poeterior  divisions. 

The  anterior  division  of  each  spinal  nerve  is  connected  by  one  or  two 
■lender  filaments  with  the  sympathetic.  Those  of  the  cervical,  lumbar, 
WOkd  sacral  nerves  f oim  plexuses  of  various  forms  ;  but  those  of  the  dorsal 
lier\'cs  remain  for  the  most  part  separate  from  one  another. 

GZBVICAL    KERVES. 

The  anterior  divisions  of  the  four  upper  ccnical  nerves  form  the 
cervical  plexus.  They  appear  at  the  side  of  the  neck  between  the 
■calenus  nicdius  and  rectus  anticus  major  muscles.  Tlicy  are  each 
nnited  by  a  communicating  filament  to  the  firet  ceiTical  ganghon  of  the 
iympathetic  ner\'e,  or  to  the  cord  connecting  that  ganglion  with  the 
■eoond. 

The  anterior  divisions  of  the  four  lower  ccr\'ical  nerves,  larger  than 
Ihofic  of  the  upper  four,  appear  between  the  anterior  and  middle  scaleni 
muscles,  and,  together  with  the  larger  part  of  the  first  dorsal,  go  to  form 
ihc  brachial  plexus.  They  are  each  connected  by  a  filament  with  one  of 
the  two  lower  cervical  ganglia  of  the  sympathetic,  and  with  the  plexus 
on  the  vertebral  artery. 

The  anterior  divisions  of  the  first  and  second  nerves  require  a  notice 
■eparately  from  the  description  of  the  nerves  of  the  ccr\*ical  plexus. 

BUBOOOIFITAIi    HXBYX. 

The  anterior  primary  division  of  the  first  nerve  runs  forwards  in  a 
ffroove  on  the  outer  side  of  the  upper  articular  process  of  the  atlas,  and 
Dends  downwards  in  front  of  the  transvei'se  process  of  that  vertebra  to 
join  the  second  nerve.-  In  this  course  forwards  it  lies  beneath  the 
vertebral  artery,  and  on  the  inner  side  of  the  rectus  lateralis  muscle,  to 
which  it  gives  a  branch.  As  it  crosses  the  inner  side  of  the  foramen  in 
the  transverse  process  of  the  atlas,  the  nerve  is  joined  by  a  filament  from 
the  sympathetic  on  the  vertebral  artery ;  and  from  the  loop  which  it 
makes  in  front  of  the  transverse  process,  branches  are  supplied  to  the 
two  anterior  recti  muscles.  Short  filaments  connect  this  pirt  of  the  nerve 
-with  the  pneumo-gastric,  the  hypoglossal,  and  the  sympathetic  nerves. 

Yalentm  notices  filaments  distributed  to  the  articulation  of  the  occipital  bone 
witli  the  atlas,  and  to  the  mastoid  process  of  the  temporal  bone. 

8Z00in>    OSRVIOAIi    NXBVX. 

The  anterior  division  of  the  second  cervical  nerve,  beginning  between 
the  arches  of  the  first  two  vertebrae,  is  directed  fonvards  between  their 
transverse  processes,  being  placed  outside  the  vertebral  artery,  and 
heneath  the  posterior  intertransverse  and  other  muscles  fixed  to  those 
processes.  In  front  of  the  intertransverse  muscles,  the  nerve  divides  into 
an  ascending  part,  which  joins  the  first  cervical  nerve,  and  a  descending 
part  to  the  third. 
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generally  none  from  the  external  branches  of  the  same  ncrrcg^  giul  via 
rersd. 

Lumbah  KERVE8. — The  eztemal  liraxifilies  enter  the  erector 
and  give  lilaments  to  the  mtcrtransvei'so   muscles.     From  the 
three,  cntancons  nerves  are  supplied  ;  and  from  the  last,  a 
descends  to  the  corresponding  branch  of  the  first  scleral  nerve. 
tiffaneous  nerves  given  from  the  external  braneiies  of  the  firat 
liiinbar  nerves  pierce  the  fleshy  part  of  the  iho^costab's  nud  the  ttjM 
rosis  of  the  latis.simiis  dom  :  they  cross  the  iliac  crt^st  eigei 

the  erector  Bpiua%  and  terminate  in  the  integnmenfc  of  tli>  _  kl  regioiL 
One  or  more  of  the  filaments  may  be  traced  m  far  as  the  grttt  tit^ 
chanter  of  the  femnr. 

The  intermal  branclies  ^\ind  baekwanls  in  ^cm^vcj?  close  to  tb: 
articnlar  processes  uf  the  Tcrtebrie,  and  sink  into  the  multifidus  epia* 
muscle. 

Haceal  nerves. — The  posterior  divisions  of  the.sc  nerves,  eia-pt  th 
last,  issue  from  the  sacrum  through  its  posterior  foramina.  The  ftx' 
three  arc  covered  at  tlicir  exit  from  the  Ixme  by  the  innU.ifidQfl  spop 
muscle,  and  bifurcate  like  the  posterior  trmiks  of  the  other  spinal  ncfiv; 
hut  the  remaining  two,  which  continue  below  tliat  muscle,  hirr  i 
peculiar  aiTangcnicut,  and  require  separate  examination- 

Tlie  internal  hrouches  of  the  first  three  scleral  fterves  are  amaU^tfi  I 
are  hist  in  the  multifidus  spinte  muscle. 

The  external  hranelies  of  the  same  ner^'cs  are  united  witii  i 
another,  mid  with  tlic  htst  hiiuljar  and  fomth  sacral  nerves,  so  txs  Utft 
a  series  of  nnagtomotic  loops  trn  the  upi>er  part  of  the  sacrani*  Ttml 
these,  branches  are  then  directed  outwards  to  the  cutnneoiui  or  poiljaii| 
surface  of  the  great  sacro-sciatic  ligament,  where,  covered  by  tlic  gl« 
maximus  muscle,  they  form  a  second  series  of  loops,  and  end  its  ciiUnatfl 
nerves.  The  latter  pierce  the  great  gluteus  muscle  in  the  dIreeiioii<if(| 
line  from  the  posterit^r  sajxrior  iliae  spine  to  the  tip  of  the  coccnl 
They  are  commonly  two  in  number — one  is  near  the  lower  part  of  ^l 
sacra m,  the  other  by  the  side  of  the  coccyx.  All  are  directed 
over  the  great  gluteal  mnsele. 

In  fix  disseotioQft  bj  Ellla  this  arraii£reinent  woe  toxmd  to  be  the  ra^yft  J 
The  Tarifition^  to  which  it  La  liable  are  these  : — tbe  first  nerve  maj  not  I 
in  the  formation  of  the  aecond  aeriea  of  loops,  and  the  fourth  nuij  h«  i 

with  them. 


Tlie  |K«fiterior  divisions  of  tlie  hsi  two  mcral  nervrs  are  snuiiKr  '^^j 
those  akivc  them,  and  are  not  divided  into  external    and   itk'-| 
branches.     They  arc  conneetc*d  with  eacli  other  by  u  loop  on  t> 
of  the  sacmm,  and  the  lowest  is  joineil  in  a  similar  nmiiuer  >«  i 
coccygeal  nerve  ;  one  or  two  filiunents  from  thesis  Bacsnd  nerw ' 
distributed  in  the  ncighlxiurhood  of  the  crjcc^yx. 

C0CCYGEAI4  NEUVE, — The  posterior  division  of  the  coccy.. 
very  small,  and  separates  fnan  the  anterior  primary  pfjrti..t^  , 
in  the  eacml  canal     It  is  jtnned  by  a  communicatin«jr  t: 
last  sacml  nerve,  and  ends  in  the  integument  over  t^-  ,    , 

of  tlic  coccyx. 
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NERVES. 

The  "anterior  primary  divisions  of  the  spinal  nerves  are  distributed  ta 
the  parts  of  the  body  situated  in  front  of  the  vcitebral  column,  including 
the  limbs.  Tliey  are,  for  the  most  part,  considerably  larger  than  the 
posterior  divisions. 

The  anterior  division  of  each  spinal  nerve  is  connected  by  one  or  two 
slender  filaments  with  the  sympathetic.  Those  of  the  cervical,  lumbar, 
and  sacral  nerves  form  plexuses  of  various  forms  ;  but  those  of  the  dorsal 
nerves  remain  for  the  most  part  separate  from  one  another. 

GZBVICAL    HSBVES. 

The  anterior  divisions  of  the  four  upper  cer^-ical  nerves  form  the 
cervical  plexus.  They  appear  at  the  side  of  the  neck  between  the 
scalenus  mcdius  and  rectus  anticus  major  muscles.  They  are  each 
united  by  a  comraunicatinji^  filament  to  the  fii*st  cervical  ganglion  of  the 
sympathetic  nerve,  or  to  the  cord  connecting  that  ganglion  with  the 
second . 

The  anterior  divisions  of  the  four  lower  cer^ictd  nerves,  larger  than 
those  of  the  upixjr  four,  appear  between  the  anterior  and  middle  scaleni 
muscles,  and,  together  with  the  larger  part  of  the  fii*st  dorsal,  go  to  form 
the  brachial  plexus.  Tliey  are  each  connected  by  a  filament  with  one  of 
the  two  lower  cervical  ganglia  of  the  sympathetic,  and  with  the  plexus 
on  the  vertebral  artery. 

The  anterior  divisions  of  the  first  and  second  nerves  require  a  notice 
sepanitely  from  the  description  of  the  ner\'es  of  the  cervical  plexus. 

BUBOOOIPITAIi    XTXBVID. 

The  anterior  primary  division  of  the  first  nerve  runs  forwards  in  a 
f^roove  on  the  outer  side  of  the  upper  articular  process  of  the  atlas,  and 
bends  downwards  in  front  of  the  transverse  process  of  that  vertebra  to 
join  the  second  nerve.-  In  this  course  forwards  it  lies  Ixjneath  the 
vertebral  arter}',  and  on  the  inner  side  of  the  rectus  lateralis  muscle,  to 
which  it  gives  a  branch.  As  it  crosses  the  inner  side  of  the  foramen  in 
the  transvei-se  process  of  the  atlas,  the  nerve  is  joined  by  a  filament  from 
the  sympathetic  on  the  vertebral  artery ;  and  from  the  loop  which  it 
makes  in  front  of  the  transverse  process,  branches  are  supplied  to  the 
two  anterif>r  recti  muscles.  Short  filaments  connect  this  pirt  of  the  nerve 
with  the  pneu mo-gastric,  the  hypoglossal,  and  the  sympathetic  nerves. 

Valentin  notices  filaments  distributed  to  tho  articulation  of  the  occipital  bone 
^tli  the  atlas,  and  to  the  mastoid  process  of  the  temporal  bone. 

8Z00in>  OSRVIOAZj  nxbvid. 
The  anterior  division  of  the  second  cervical  nerve,  lx?ginning  between 
the  arches  of  the  first  two  vertebrae,  is  directed  forwanls  between  their 
transverse  processes,  being  placed  outside  the  vertebral  artery,  and 
beneath  the  j)osterior  intertransverse  and  other  muscles  fixed  to  those 
processes.  In  front  of  the  intertransverse  muscles,  the  ner\c  divides  into 
an  ascending  ])art,  which  joins  the  first  cervical  nen'c,  and  a  descending 
part  to  the  third. 
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perforated  the  deep  faRcia  near  tho  cranium,  the  small  oocipltil  Mm 
ascends  to  the  scalp  between  the  ear  and  the  great  occipital  iiene,ui 
ends  in  cuUmeous  filaments  which  extend  upwards  to  somewhat  tb(nt 
the  level  of  the  car.     It  communicates  with  branches  from  ibe  erert 
occipital,  ^rreat  auricular  and  posterior  auricular  nerves,  and  it  Rippte 
an  auricular  hratu:h  which  is  distributed  to  the  upper  part  of  tbc  osli  oi 
its  inner  asjXKJt. 

Varieties.— The  small  occipital  nerve  is  sometimes  directed  backwuds  acmi 
the  posterior  triangle  of  the  neck,  and  perforates  the  trapenos  mnscle  close  to  ia 
upper  border,  before  ascending  to  the  head.  The  anricnlar  branch  maj  be  derired 
from  tho  great  occipital  nerve  when  the  small  occipital  ia  of  less  size  than  uaJ. 


SUPERFICIAL  DESCENDIXG  BRANCHES. 

Bupraclavicnlar  nerves. — The  desccndiufir  scries  of  the  rniporfirial 
nerves  arc  thus  named.  They  arise  together  from  the  tliird  and  foonb 
cervical  ner^•e9,  and  descend  in  the  interval  between  tlic  stcmo-masi<ii 
and  the  trai)eziu8  muscles.  As  they  approach  the  clavicle,  they  art  ihi« 
or  more  in  number,  and  are  recognized  as  internal,  middle,  and  extorraL 

(a)  The  internal  branch  (suprasternal),  which  is  much  smalkr  than 
the  rest,  ramifies  over  and  below  the  inner  third  of  the  clavicle,  sad 
terminates  near  the  stenmm. 

{li)  The  middle  branch  (supraclavicular),  generally  divided  into  two 
or  three  parts,  and  crossing  the  clavicle  in  the  intcr\'al  l>etwocii  the 
stemo-masioid  and  traix^zius  muscles,  distributes  some  t>vigs  ovor  the 
fore  part  of  the  dolcoid,  and  others  over  the  iKX^toral  musc*le  as  Iott  a« 
tho  fourth  rib.  The  latter  join  the  small  anterior  cutaneous  IraD hi:? 
of  some  of  the  iipjKT  intercost^il  nerves. 

(r)  The  cjUnial  or  pofiferior  branch  (supra-acromial)  ij=  Cur^rA 
outwards  iicrc»ss  the  clavicular  attachment  of  the  tmj)ezius  must!-;.  a?A 
ramitics  over  the  acromion  and  in  the  integument  of  the  outiT  and  ituk 
ixirt  of  the  shoulder. 

Variety. — One  of  tho  middle  branches  of  the  Fupraclayicolar  nerves  oca- 
sionally  perforates  the  clavicle  on  its  way  downwards. 
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Connecting  branches. — The  cervical  plexus  is  connected  near  th: 
hase  (»f  the  skull  with  the  pneumo-frastric,  In-jX'jrlossal,  and  B}-mpail.;:':i 
nerves,  hv  means  of  filaments  intervening  lx?tween  those  ner\'es  and  ilv- 
Ux>p  f-niied  l»v  ihc  first  two  cervical  nerves  in   front   of  the  atUs 

(11.  y^:\ 

Muscular  branches. — Uranchcs  io  the  prevertchral  muscles  pnt^v-l 
fn^m  the  cervical  nerves  close  to  the  veitchne,  incluiling  the  I«r'r 
Ixnweou  tho  fii'st  two  (»f  these  nerves. 

Tuo  hranclu.^  io  the  ansa  hijpotjlonf^i  (rami  communicantes  noni\ one 
from  the  seo^'Uil,  the  either  from  the  third  cen'ical  nerve,  descend  ovtTor 
uiukr  the  internal  jnL^ular  vein,  to  form  a  loop  of  communii^tion  with 
tho  desoomlinir  braneli  of  tho  hypoglossiU  nerve,  and  aid  in  the  supply  o: 
tho  infrahyoid  muscles  <  \\  r».Sy). 

Phrenic  nerve. — Tho  diaphratrmatic  or  phrenic  nerve  passes  ^o^ 
through  the  lower  piut  of  the  neck  and  the  thorax  to  ita  destination. 
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Hiraclifeld  aiul  LevciLIe)*  | 
superficial  cervical  ncrre  ;  2,  its  inferior  bmnch  ;  3,  its  supCTior  bmndi ;  4,  jtii 
with  the  facial ;  5,  great  auricuUr  Derve  ;  6,  one  of  it*  fa^^ial  brwiclics ;  7,  its 
li  to  the  loba]e  ;  8,  twig  which  pierces  the  auricle  to  pflM  to  it*  outer  Bur6ice  ;  % 
brmnch  to  the  deep  surface  of  the  pinnft  ;  10,  it«  union  with  the  posterior  auricular  of  th« 
facial  nerre  ;  11^  email  occipital  nerve  ;  ]2«  ita  branch  which  unites  with  the  gieat  occi' 
pltol  Bcnro  ;  13,  a  mastoid  branch  or  second  amall  occipital  ;  H»  twigs  from  thb  to  the 
back  of  the  neck  ;  15,  inner,  16,  17,  middle.  18,  outer  branches  of  the  siipraclavictthir 
19,  branch  of  the  ccri-ical  nerves  poBsing  into  the  traijeziiw  muscle  ;  20,  *P^^ 
f  distributed  to  the  eame  and  receiving  a  uniting  branch  from  the  cetrrical 
_  ,  21,  branch  to  the  levator  scapwlas ;  22,  trunk  of  the  facial  nerve;  23,  it«  po«- 
aajicular  bmocb  passing  into  the  occipital  and  posterior  and  superior  aoncnkr 
I  ^  21,  ita  infnLmaxiUaiy  bFaodi ;  25,  great  cedpitol  nerve. 
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inwards  over  the  anterior  scalenus  musclo  ;  and  near  the  cheA  it  ti 
Joined  bj  a  filament  of  the  Bymjiathetie,  sometimes  also  by  anotiur 
filament  «:iven  off  hy  the  hmiich  pro^^x^cdiug  from  the  ^th  and  uUt 
cervical  nerves  to  the  siilM^laviiis  muscle. 

As  it  eutei's  the  thorax  each  phrenic  nerve  \b  placed  between  the  nb- 
cla\ian  artery  and  '^ein^  and  crosses  over  the  internal  mammaTT aitoT 
near  its  root.     It  then  takes  a  nearly  straiglit  direction,  in  frr>nt  of  ttm 

root  of  the  hnitr  on  each  fiido,  and  alonji;^  the  side  of  the  pericardimii 

l)et\veen  this  and  t!ie  mcdiaatinid  part  of  the  pleura.  Ne^ir  the  dii- 
phra^nu  it  di^ides  into  branches,  which  sepanitely  jjenetnitc*  the  &xm 
of  that  muscle,  aiul  then  diverging  from  each  other,  are  distribatod  on 
the  under  sm-face. 

The  rtffht  /lenr  is  placed  more  deeply  thwn  tlie  left,  and  ia  at  fint 
directed  aluufj:  the  outer  gidc  of  the  right  innominate  vein  and  the 
deficendinj^  vena  cava. 

The  nerve  of  the  ifff  aiik  is  a  little  butter  than  that  of  the  ri^ht»  1 
consequence  of  the  oblique  position  of  the  pcricanliiun  round  which] 
winds,  and  also  because  the  diajjbra^qii  ia  lower  on  this  than  on 
opfKisite  side.     This  nerve  crosses  in  front  of  the  lefl  Tagtia  and 
ai'ch  of  the  aorta  liefoi-c  reaching  t[\Q  priairdiam. 

Besides  the  terminal  branches  supplied  Uy  the  diaphra^^,  each  phi" 
nerve  gives  filaments  to  the  pleum  ami  pericardium,  and  receives 
times  an  offset  fi-oni  the  union  of  the  dest*endiii;;  branch  of  the  hv 
glossid  with  the  cervical   nerves.     Luschka   des</rilics  twi^  from'  thf 
lower  psirt  of  the  nerve  to  the  iKn^itnnenra,  and  on  the  right  sick  ta 
the  inferior  cava  and  the  rijL^^ht  auricle  of  the  heart. 

One  or  two  filaments  of  tlic  nerve  of  the  right  side  join  in  a  waaM 
ganglion  with  Ijranches  to  tlic  diapln'agm  ^vliieb  aiv  derived  frocn  ths 
solar  ]>le\'us  of  the  symiiathetic  ;  and  fmm  tbu  ganglion  twigs  are  giim 
to  the  suprarenal  I'^qwule,  the  liejmtlc  ]jlexns,  find  the  lower  vena  can. 
On  the  left  side  there  is  a  junction  Ix'twcen  the  phrenic  and  the  ^m* 

E&thetic  nerves  near  the  oesophogcid  and  aortic  oi)euing8]n  the  dtaphivgait 
lit  without  the  apijearanee  of  a  ganglion. 
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Mmicnlar  brancheB.^ — The  sterno-masttjid  receives  a  bmneh 


the  KLCitud  CL'r\  icul  ner\"e.  Two  bratiehes  proceed  from  the  thtitl  and 
fourth  nerves  to  the  le\'ator  fingtdi  8capulte  ;  and  fi-om  the  Bsitnm 
m  they  leave  the  spinal  canal,  brandies  are  given  to  the  middle  i 
muscle.  Farther,  the  tntjK^xius  rc<*ei  ves  one  or  more  considerable  liratiefaa 
which  arise  from  the  third  and  fourth  cer\'ical  tmnks  in  common  w^ 
the  supraclavicular  nerves. 

Cmmertion  wilh  the  spinal  nct^ssmij  nnve, — In  the  stlhiitaiioe  of  tl» 
stcnn>-raa8kiid  muscle^  this  nerve  is  connected  with  the  bmtirh  of  the 
cervicid  plexus  funiisbcd  to  that  muscle*  It  is  ab^v  conneftc*!  with  ikm 
branches  distributed  to  thetnipezins — the  union  Ijctween  the  ncn^ei  beiw 
beneath  the  miiR'le,  and  having  the  ap|K'anniw  of  n  plexns  ;  and  nitS 
another  hmnch  of  the  cervical  plexus  in  the  interval  beCiVaeii  the  two 
muwlufi. 

iSi'MMARY  OF  THE  CERViCAri  PLEXUS. — Fnmi  the  cervical  pksu 
cutaneous  nerves  are  distributed  to  the  side  of  tlie  head,  to  pati  of  Ibe 
oar  and  face,  to  the  anterior  half  or  more  of  ttie  nci^k,  and  to  the  nffer 
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TChe  Itttaral  eutaaeoiui  teanch  of  the  last  dorsal  nerve,  passinc^ 
lOngh  both  oblique  muscles,  is  directed  downwards  over  the  iliac  crest 
:  the  integument  covering  the  fore  part  of  the  ^^lutcal  region,  some 
uts  reaching  as  far  as  the  great  trochanter  of  the  femur. 

LUXBAB  KEEVES. 

TThe  anterior  divisions  of  the  lumbar  ner^'eg  increase  in  size  from  the 

to  the  fifth  ;  and  all,  except  the  fifth,  which  passes  down  to  join  the 

"  nerves,  are  connected  together  in  loops,  so  as  to  form  the  lumbar 

On  lea^'ing  the  inten-ertebral  foramina,  the  nenes  are  connected 

filaments  with  the  cord  of  the  sympathetic,  these  filaments  being  longer 

those  connected  with  other  spinal  nerves,  in  consequence  of  the 

ion  of  the  lumbar  sympathetic  gangha  on  the  fore  part  of  the  bodies 

the  vertebrae.    In  the  same  situation  small  twigs  are  furnished  to  the 

and  quadratus  lumborum  muscles. 

ZiUMBAB    FIJBZUS. 

The  lumbar  plexus  is  formed  by  the  communications  between  the 
ior  primary  divisions  of  the  four  upper  lumbar  nerves.  It  is 
".  in  the  substance  of  the  psoas  muscle,  in  front  of  the  transverse 
es  of  the  corresponding  vertebne.  Above,  the  plexus  is  narrow, 
I  is  usually  connected  with  the  last  dorsal  ner\'e  by  a  small  ofl&et  from 
nerve,  named  dorsi-lumbar  ;  below,  it  is  wider,  and  is  joined  to  the 
meni  plexus  by  means  of  a  branch  passing  from  the  fourth  lumbar 
MTve  to  the  fifth. 

The  arrangement  of  the  plexus  may  be  thus  stated.  The  first  ner^-e 
gires  off  the  ilio-hypogastnc  and  ilio-inguinal  nerves,  and  sends  do^^l- 
imrdB  a  communicating  branch  to  the  second  nerve.  The  second 
ftimishes  the  greater  part  of  the  genito-crural  and  external  cutaneous 
nerves,  and  gives  a  connecting  branch  to  the  third,  from  which  some  of 
the  fibres  of  the  anterior  crural  and  obturator  nerves  are  derived. 
From  the  third  nerve  two  branches  proceed ;  one  of  these,  the  larger, 
forms  part  of  the  anterior  crural  nerve  ;  the  other,  a  part  of  the 
obfcurator  neiTC.  The  fourth  nerve  gives  three  branches,  two  of  which 
aervc  to  complete  the  obturator  and  anterior  crural  nerves,  while  the 
third  is  a  connecting  branch  to  the  fifth  nerve,  and  enters  into  the 
formation  of  the  sacral  plexus. 

The  BRANCHES  of  the  lumbar  plexus  form  two  sets,  which  are  dis- 
Izibated,  one  to  the  lower  part  of  the  wall  of  the  abdomen,  the  other  to 
the  fore  part  and  inner  siae  of  the  lower  limb.  In  the  former  set  are 
the  ilio-hypogastric  and  ilio-inguinal  nerves,  and  part  of  the  genito- 
cmial ;  ana  to  the  latter  belong  the  remaining  part  of  the  genito-crural 
nerve,  the  external  cutaneous,  the  obturator,  and  the  anterior  crural 
nenres. 

lUo-hjpogastrie  and  ilio-ingninal  nerves. — These  nerves  are  the 
mper  two  branches  from  the  lumbar  plexus  ;  they  are  both  derived  from 
we  first  lumbar  ner\'e,  and  have  a  nearly  similar  distribution.  They 
becx>me  subcutaneous  by  passing  between  and  through  the  broad 
nmsdes  of  the  abdomen,  and  end  in  the  integument  of  the  groin  and 
■crotom  in  the  male,  and  the  labium  pudendi  in  the  female,  as  well  as 
in  the  integument  of  the  gluteal  region.  The  extent  of  distribution  of 
the  one  is  mversely  proportional  to  that  of  the  other. 


8S8, — Blip  PissBCTioir  ow  this  axilla .  gHowisa  th«  oTtAcmAi.  rusrt  iO 
KKiOHDOunnro  K£HTB8  (fpoiQ  Sui^K-'y,  alter  HinclifeUi  *nil  LereiU^^     J 

The  claTiclc  hiis  been  &<%wn  through  neAr  its  fitem&l  end,  aud  U  tiini^  mIiW  wilk  #i 
musolcB  attuchcil  to  it ;  the  eubclavius  and  the  greater  ntid  Iti^r  |ivctot»l  tnindbi  kpt 
been  remored  from  the  front  of  the  axilla  :  1,  anu  Ily]K)^'1o•^j»i ;  2,  irnniTiin  guiifif ;  1 
pkrenic,  parsing  down  to  the  inner  side  of  the  BcdennBauUctii.  miiN  Ic  ;  -1^  j 
division  of  the  fifth  ccrviciil  nerve ;  5,  6^  7i  the  auue  of  the  tixth.  Mv«ttll^  i 
cenrical  nerrex  ;  8,  the  «Ajnc  of  tiie  fini  dcnal  nerve  ;  9,  9*  mrrc  to  Um 
mosde,  communicating  with  the  phrenic  nerve  ;  10,  jioilefior  ikonide 
to  the  germtiui  tnognas  ;  11,  external  .interior  thomdc  nerve,  iiosiisg  into  Uie  sroKI  pedWil 
mmcle  ;  13,  intenml  anterior  thonLcic,  di«tribute<]  lo  the  lecaer  pecu>f^  ;  H^  t«if  «leR»> 
manication  between  these  two  nerves  ;  1%  suprascapuUr  ti«rTe»  jtuitiif  tktoiigk  ll9 
anpmccapukr  notch  ;  15,  upper  i>ub»capulur  nerve  ;  IH,  lower  »tii«cgi|iiiila(^  mm  ^  tl$ 
long  MibscapalAr  nerro  ;  IS,  21,  urn  all  Intenud  cutaiieotiii  nerve  ;  ll*«  obumi  «f  ^Jm  *i^ 
iJie  aeoood  and  thinl  inteixroNtid  nerves  ;  2i\  lateral  braneh  of  the  lecoDil  tttlMaiiirf;  A 
internal  cut-in c<iaa  nerve  ;  23,  ulnar  rierve  to  the  iniide  of  the  avilkfj  wto^t  pMiiiff 
behind  the  vein,  and  having,  in  thia  caie,  a  root  from  the  outer  cotd  of  Uat  plmi  ~.  fk 
lueduLn  nerve  immedlatetj  lyelow  the  plaoe  where  its  two  roota  enifame*  tbi  i 
ii  divided  above  this  place  :  25,  maacnlcHnitAneoiii  nerve,  pAMtJig  intAllMc 
miuclo  ;  20,  mu«cuhi-«yLnLl  nerve,  pnssing  behind  tlie  divided  Axillaf^  axtoiy'. 
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The  branch  for  fhp  rhomhoi^l  muscles  arises  from  the  fifth  nerve,  and  is 
directed  backwards  to  the  base  of  the  scapula  through  the  fibres  of  the 
middle  scalenus,  and  beneath  the  levator  anguli  scapulae  to  the  deep  sur- 
face of  the  rhomboid  muscles,  in  which  it  terminates.  It  gives  one  or 
two  branches  to  the  levator  scapulae,  and  sometimes  a  twig  to  the  highest 
digitiition  of  the  serratus  posticus  superior  (Rielander). 

The  nen-e  offhe  subrlanus  muscle^  of  small  size,  arises  from  the  front 
of  the  cord  which  results  from  the  union  of  the  fifth  and  sixth  cerncal 
nerves.  It  is  directed  over  the  third  part  of  the  sulx:lavian  arter}'  to  the 
deep  surface  of  the  subclanus  muscle.  This  small  nerve  is  frequently 
connected  with  the  phrenic  nerve  in  the  neck,  or  in  the  chest,  by  means 
of  a  slender  filament. 

Brancli  fojioin  the  phrenic  nerve, — This  small  and  short  branch  is,  when 
present,  an  ott'set  from  the  fifth  cervical  ner^'e  ;  it  joins  the  phrenic  nerve 
on  the  anterior  scalenus  muscle. 

Pig.    339.  —  DisTiiiBiTiox    OP  Fig.  339. 

THE        SUPRASCAPULAR        AND 
CIRCUMFLEX      NERVES      (from 

Hirschfeld  and  Levcill6).     ^ 

a,  Bcalcnns  raedius  and  jKwti- 
cns  muscles ;  6,  levator  anguli 
•capulse  ;  r,  acromion  ;  </,  del- 
toid muscle,  of  which  the  l»ack 
part  has  been  removed ;  e, 
rfaoml)oid  muscles ;  /,  teres 
major;  .7.  latiKsimus  dorsi ;  ], 
the  brachial  plexus,  seen  from 
behind  ;  1',  nerve  to  the  rhom* 
lK)id  muscles  ;  2,  ])laced  on  the 
clavicle,  the  suprascapular  nerve; 
3,  its  branches  to  the  supnuspina* 
tas  muscle ;  4,  branch  to  the 
infraspinatus  ;  5,  the  circum* 
Hex  nerve,  pa^sin^'  out  of  the 
quadrangular  interval  ;  6,  its 
branch  to  the  teres  minor  mus- 
cle ;  7,  branches  to  the  deltoid  ; 
3f  cutaneous  branch. 

Posterior  thoracic  nerve. — The  posterior  thoracic  nerve  (nerve  of 
the  BcrratuH  majjnus)  is  generally  formed  in  the  sulistance  of  the  middle 
scalenus  mu.scle  by  twt)  roots,  one  from  the  fifth  and  another  from  the 
si.xth  nen*e.  and  reaches  the  surface  of  the  scalenus  lower  than  the  nerve 
of  the  rhomlx)id  muscles,  with  which  it  is  often  connected.  It  descends 
behind  the  bracliial  plexus  on  the  outer  surface  of  the  serratus  magnus, 
nearly  to  the  lower  border  of  that  muscle,  supplying  it  with  numerous 
branches. 

fliipnuicapiilar  nerve. — The  suprascapular  nerve  arises  from  the  cord 
formed  l)y  tlif  union  of  the  fifth  and  sixth  nerves,  and  passes  outwards 
and  backwards  iKiieath  the  trapezius  to  the  upper  border  of  the  scapula, 
where  it  enters  tho  supraspinous  fcxwa  through  the  suprascajmlar  notch, 
l)elow  the  lij^anvnt  uf  the  same  name.  In  the  supnispinous  foswi,  the 
nerve  supplies  l^raiiches  to  the  supraspinatus  muscle,  and  a  slender 
articular  filament  to  the  shoulder-joint ;  and  it  then  descends  through 
the  great  srajiular  notch  to  the  lower  fossa,  where  it  ends  in  tlie  infra- 
spinatus miL**cle,  furnishing  sometimes  a  second  twig  to  the  articulation 
of  the  shoulder. 


IM 
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Varieties, — Tlie  comiiiimicatmg^  brancli  to  the  phrenic  nerve  hMa  been  mm 
to  pa89  down  into  the  thomx  over  the  subclaviaii  artery,  atiU  even  over  tiie  rmn^ 
before  joming^  with  tliB  trunk.  A  second  filamtnt  to  thi?  phrenic,  from  tEe  RXlb 
nerre,  is  rarely  met  with.  The  poi^terior  thoracio  nerve  often  jgetA  an  mMiH^pa^i 
root  from  the  Revenfch  cervical,  and  Lucas  haa  reoorded  three  In^tnncet  in  wlaA 
it  receivod  a  fourth  branch  or  root  from  the  eig^hth  oerviosl  nerve  :  itdhijlMifc  mil 
from  the  Mth  cervical  nerve  is  frequently  uuitofl  at  it«  origrin  with  titb  \ 
to  the  rhomboidB.  The  Bupraecapulor  nerve  ia  sometimes  derived  entii^j 
the  fifth  C5ervical  nerve. 


BRANCHES    BELOW   THE   CLAVICLE. 

The  several  nerveg  now  to  be  dcscrilxjd  are  derived  from  tlio  thm 
great  cords  of  the  plexus  In  the  followin^^  order. 

From  the  upper  or  outer  cord, — t!ie  external  of  the  two  aQfcmtr 
thoracic  nerves,  the  muiMialo-cutiiueous,  and  the  outer  heud  uf  Urn 
median. 

From  the  lower  or  inner  cord,— the  inner  of  the  two  anterior  thonck; 
the  nerve  of  Wrigl)erp;  or  small  internal  ciiLineous,  the  iuterual  catnoeooi* 
the  ulnar,  and  the  inner  head  of  the  medfan. 

From  the  posterior  cord^*"the  Buhscitpulor  ncn^ea,  the  circumflex,  and 
the  muBculo-sp  i  ra  1 . 

If  the  fadciouli  of  which  the  principal  nerves  are  oompoaed  bo  fisllM^ 
throagh  the  plexus,  they  may  be  traced  to  those  of  the  spinal  nerrca  irihiGli  ll 
the  subjoined  table  are  naiucd  along  vdth  each  trunk.  Tlie  higher  moAm 
refer  to  the  cervical  nervea,  the  unit  to  the  dorsal  nerve  : — 


Subscapular  from     .         .  \ 
Circumflex       .         .         A  ».6.7.8. 
Musculo-spiral.         ,         , ) 
External  eiitoncous  .        .  'hGJ. 
Modiim   ....  6.0.7.8.1, 


l^nar.  .         .     8.1.  or  T. 

Internal  ciitaneoua  .  ^ 

Small  internal  cutaneoun  ( 

Anterior  thomcic     |  ?'*^'^  ^•^^' 
(  inner  $.1. 


Anterior  thoracic  nerves,— The  anterior  tlioracic  nerves^  two  ta 

number,  supplj  the  pLctond  muscles. 

The  cxkrmX  or  more  superficial  hranch,  arising  from  the  ocii43r  csori, 
orofises  inwards  over  tlic  axillaiy  aileiy,  and,  after  givin^j^  off  n  hntadi  lo 
join  the  inner  nen-e,  fcenni  nates  in  the  pxi^^it  pectoral  muscle. 

The  iniernal^  or  deeper  hmoeh,  sprinj^ing  from  the  inner  con]«  cooai 
forwards  between  the  axillary  artery  and  vein,  and  is  joined  by  the  «■• 
municatinjjf  branch  from  the  external  nerve,  with  which  it  formM  a  ploi* 
form  loop  emlmieiufir  tlie  axillary  artery.  Fi"om  this  loop  offia<;C8  procoid 
to  both  the  small  anil  lurjc:c  pectoral  muBcles. 

Snhscapular  nenres. — The  snfascapnlar  nerves  are  usmillir  tbiw  it 
number  and  supply  the  musclea  fonniiij^  the  posterior  witll  of  the  Ask 

The  npijer  fmre,  the  smallest  of  the  three,  penetrates  the  tipper  pit 
of  the  suhKcapularis  muscle.    This  branch  is  sometimes  doable, 

Tlie  tmitiie  or  lomjf  subscapular  nerve  is  the  largest  of  the  thx^  wbA 
descends  in  crnnpany  with  the  subscapular  artery  to  ent^r  the  den»  wm* 
face  of  the  latissimus  dorai  muscle. 

The  lower  subicapular  nerv^  gives  a  branch  to  the  subecapiilaiitii^ii 
ariUary  border,  and  ends  in  the  tores  major  muscle. 

Varieties, — The  bnmohca  to  the  lower  part  of  the  sutncapularU  mi^  tha  Ia0 
major  mtisolefl  ore  sometimes  indei^endent  offr*etd  of  the  l>raebJal 
nerve  to  the  terei  major  ia  oocasionally  given  61f  by  the 
otmifles  nerve. 


I 
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Curcnmflez  nerve. — The  eircumHex  nenx*,  oue  of  the  tenninal 
brsinches  of  thu  |iost<;rior  fiord  of  thit  pltxiis,  in  placetl  at  first  Ix'liiiid  the 
axillary  aiKM-y,  retstiner  on  the  subRwyuluria  mu>sck\  At  the  loner  lx>rder 
of  the  latter  it  tunis  I  Kick  wards  witli  t!ie  poskTior  eireunitlex  artery,  aud 
appears  at  the  back  of  the  sfioulder  in  the  iinadri  lateral  spice  l»et\veeii 
the  two  teres  musclea,  external  to  the  lonir  head  of  tlie  trice]>s,  where  it 
dividea  into  branches,  which  am  distributed  to  tin-  deltoid  and  teres 
niinor  muscles,  the  inte^niinenfc  of  the  shoulder,  and  the  shoulder- 
joint. 


Tig.  340.— Distribution  or  the  posTHttoR  crTiNKOta 
HERVRM  or  TUR  SHuuLDEJt  ASD  A&M  (after  HirBchfcld 
jmil  Lcvtill^).     J 

1,  RDprsi-acrQmial  bmncbcs  of  the  ocrrical  plexiis  dcsoend- 
iDg  on  tho  deltoid  mu^^cto  ;  2,  ascend iug  and  2',  descending 
catancous  tranches  oi  tlic  circnmilcx  oenre  ;  3,  inferior 
flxtenuit  CDtaoeoas  of  the  JDUtculo^spinU  nerve  ;  4,  poatcrior 
eutanootu  btrancbes  of  ibe  iBu«calo-tiiitaue<}ua  nerve  to  tho 
forearm  ;  5,  inienml  cuttuiMins  of  the  U]iiB<culo-«|iind  ;  0, 
intercwto-hmiicral  nerve  ;  7*  nerve  of  Wrisberg  ;  fij  ^, 
posterior  tu-ancbeii  of  the  intenud  cutaueouii  ucrvc. 


Pig,  840. 
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(a)  The  ypiw  hranrh  winds  nmnd  the 
surgical  neck  of  the  hiinienis,  extendi nj^  netirly 
an  far  a*  tho  antcTior  border  of  the  deltoid 
muscle,  to  which  it  is  distdbuted.  One  or 
two  niiamous  filamenU^  [icnetratiiig^  lietween 
the  niuMciiliir  filirea,  are  lienfc  duwnwarflu  nnd 
sapply  the  integument  over  the  lower  jiart  of  the 
muscle. 

{b)  Tlie  lower  branch  supplies  oflsets  to  the 
l»ack  part  of  the  deltoid,  and  fomishes  the  none 
to  the  teres  minor,  whicli  is  rcniarkable  in  pre* 
Ruting  a  j^anglifonu  enlargement.  It  then 
tnnis  mnrid  the  jiosterior  bonier  of  the  deltoid 
belciw  the  middle,  and  ramifies  in  the  integu- 
ment, over  the  lower  two-thirds  of  tliat  mtisele, 
imd  over  the  adjacent  fxirt  of  the  triceps  muficle^ 

(c)  An  artkttlar  filammi  for  the  ehouldor- 
joint  arises  near  tlie  commencement  of  the 
nerve,  and  enters  the  capBular  Hg^ament  below 
tht?  huhgcapular  muiicle. 

Internal  cutaneous  nerre. — At  itft  oridn 
from  tho*  imier  cord  of  the  brachial  plexus,  this 
nerve  is  placed  on  the  inner  8i<le  of  the  axillary  artery.  It  U^xvmee 
cutaneons  abuut  the  mi<!dlc  of  the  arrn,  and,  after  perforating  the  fajsciiu 
or,  in  some  ciises^  liefore  doing  so,  is  tlivitled  int«>  two  pjirt^  :  une  destined 
for  the  imterior,  the  otiier  for  the  posterior  surface  of  the  for*: ami . 

(a)  The  anterior  branch  crosaefl  at  the  bend  of  the  el)>Liw  l:>ehiod  (less 
frequently  over)  the  median-baailic  vein,  and  distributes  fdament*  in 
front  of  the  forenrm,  a«  far  m  the  wrist ;  one  of  these  is,  in  some 
instances,  joined  with  a  cutaneous  branch  of  the  ulnar  nerve. 

(h)  The  poskrwr  branch  inclines  obliquely  downwanls  at  the  inner 
aide  of  the  basilic  vciuj  and  winding  to  the  back  of  the  limb,  over  tJuift 


/ 
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I    :    •      :        :>  i:a   KKBVK9    OP    THE  SfiOlTLDXft 
after  HirKchfcltl  and  LeTeiUi*)-     | 

1,  1,  swpniclavicuLir  ncnrs  frrun  tbc  cervical  plexus;  2,  2,  % 
the  cirritmllex  nerve ;  3,  4.  ni»i>er  brancbea  of  the  internal  cut*n«oDt 

extpmiil  ctitaii*!OiiK  branch  of  tbe  muMiii Jo* spiral  ;  6,  iritcmal  cuUn^oua  i  

de«p  fjiscin  ;    7,  posterior  bnincli  ;    8,    comniimicating  tvrig  with  one  id  li« 
hmnohc?»  ;  V,  1<K  anUrior  bmncbcs  of  this  nerve,  «rniic  ttiniing  round  the 
and  ulnar  vcina  ;  11,  uuificulo-ciitineous  nerve  de«ceiiili»g  otor  Um  i 
I'lf  luwer  cxtcnml  cutancouii  branch  of  ttio  tnuscula-splml  uerre. 

Fig.   Zi% — A5t£nio&  ccTANKous  HxnvF^  or  thb   fonzAitii  Axt>  UMJCb  (froM  ] 

after  Hirschfebl  mid  Lereill^).     i 

!*,  10,  13,  dUtribution  of  th<j  (interior  Ijruncbca  of  tKe  iutcfDal 
union  of  one  of  tbc«  with  a  twij;  of  the  ulnar  nene  ;  12»  lower  oatlom^ 
of  tho  tDU*culiv»piml  ner^-e  ;  11.  1',  di.Htribution  of  the  external 
tinion  of  one  of  iU  branches  witli  17^  the  rridin!  nerto ;  18»  psiX 
the  median  nt- n^o ;  U^  20,  internal  ami  cxt^-rnal  digital  bnuidieft  |o 
the  median  nerve  ;  21,  extcm;d  digiLd  to  the  index  finger  ;  22,  23,  ili^ttel  ._ 
index,  iiiiddie  an^l  rin^  fin^ori;  2I»  2$,  digital  hnknchcs  from  tbo  nJlAftr 
ring  luid  UtU«  ^i^en. 


ANTERIOR    CRURAL    XERVE.  C27 

Anterior  cmral  nerve. — Tin's  nerve  is  the  hu'irest  l»rair.*1i  of  the 
laniliar  plexus,  and  is  ilerived  princii«illv  fri.m  the  tliinl  ami  fuiirth 
ininbar  nerves,  bnt  in  ]»ait  also  from  the  secon<l.  Enierjrinsr  fn^n  the 
'I'Uter  lK»nler  of  the  jisc^as  innsfle.  near  its  lower  ]ian,  it  descend^  iiiti*  the 
thijrh  in  the  jrroove  lietween  that  nnisele  and  the  iliacns,  and,  tlierefore, 
to  the  outer  side  of  tlie  feinoi-al  hlo<:»d-Tess<.'ls.  Be!i»w  Ponpart's  li<ranient, 
the  nerve  l»e<;onias  flatteneil  out  and  divides  into  two  parts,  one  <if 
^hich  is  mainly  cr.taiienus,  while  tlie  oth-r  is  di>trihu:ul  for  the  most 
I*art  to  nuwies. 

A.  Jii'Otn'hrs  ill  f/ip  tninh — The  In-anclns  pivv.*:!  ir«.i:n  the  anterior 
crund  nerve  within  the  ahdonien  are  few  and  of  small  size. 

{*n  The  illarti.^  receives  three  or  four  small  hi-anrhes.  wliieli  are 
^m-i-tefl  outwartls  from  the  nerve  to  the  fm-e  ]Kirt  of  the  mnsrle. 

{h\  'Y\\i^  )UiTe  of  thr  fniioml  arhrij  h  a  small  bnindi  which  diviilis 
iiitM  nunieroiLs  filaments  up  »n  the  u]«per  pnrt  of  that  vessel.  It  .Siun- 
tinits  arisf-s  lower  «lo\ni  than  usu;:l,  in  the  ilii;jh.  It  may,  «»n  the  other 
^laml.  Ik:  fuund  to  take  oriirin  above  the  nnliniry  ]tnsition  fp»m  the  third 
llunbar  nerve.  I5'-rk  and  lianli'.r  den-ribe  a  lilaniL-nc  ]»a<siii.ir  fr«»m  this 
^CTve.  in  comi>any  wirh  the  m-jlullary  artery,  to  tlie  femur. 

li-  Tiiiiiinnf  hitinrJiis. — From  the  ]iriii<-ii»al  or  teniiinal  divisions  of  tlie 
^ervf  the  remain iuL'  branches  take  their  rise  as  fnllnv.^: 

From  the  sr  crfhial  <»r  rnf'iif'r  ill  rising  c'.itnnei»U5  l.n'anclies  are  jriven 
V»  the  t'-iv  i»sirt  of  the  thi^^i,  and  t«i  tlie  inner  side  i»f  the  lei:  :  they  are 
the  nu*idlc  ami  internal  cutaneous  nerves.  Two  muscles,  the  sartorins 
^ind  the  i>ectineus,  receive  their  nerves  from  this  i.Toup. 

Kroiii  the  thtji  or  jtosUrlnr  if i vision  bramhes  ]»rocee«l  to  supjily  the 
t'Xtonsor  mus<;le  of  the  knc/,  and  also  one  futane«'US  nerve,  the  internal 
BaidHn«u>. 

\jfr\  MiihUf  fvfttnfftus  nn'i'r. — The  midiUe  cuianeous  nerve  either 
]iic-rres  the  fascia  lata  in  two  ]i;irts  about  fmir  inciies  liel^w  lVu]i:ni's 
lijriinionr,  or  as  «»ne  trunk  wliieti  soon  divide<  into  two  l>ranches.  These 
i»niii»-lies  de&<vnd  on  the  foiX'  ]';irt  of  the  thiL:h  to  ihe  front  and  inner 
side  <.'f  the  luiiella.  After  nr  Ufore  the  uvrve  hasU-etinie  snlKMitaneous, 
it  conniiunicates  with  tlu  C:":ral  brancli  of  the  jrenitti-i-nu-jil  nerve, 
and  also  with  the  internal  rntaiieons. 

This  nerve,  or  the  outennost  of  its  branelj.s,  fr- jueiuly  pien-es  the 
ni»ix?r  ]"»art  of  the  Siirtorius  muscle. 

(^)  InUi'tuil  ntUfnffjHA  tvrcf. — The   iitr-rnid  cniane«»us  nen'e  irivcs 

Uninches  to  the  skin  on  the  inner  side  of  the  thi^rb.  antl  the  up}H.'r  j»art 

of  the  le;^  ;  but  the  extent  to  wliirli  it  reJii-lie^i  varies  with  the  jiivsenre 

or  absence  of  the  *•  occasiimal  cutaneuus*'  branch  f»f  the  <»bturator  nerve. 

Lyini:  beneath  the  fascia  lata,  this  nerve  de-^cends  ublijiuely  over  the 

npper  jiiirt  of  the  fem^jral  arteiy.     It  divides  cither  in  front   of  that 

vessel,  or  at  the  inner  side,  into  two  bnmches  'j»ne  anieri«»r.  the  other 

posterior),  which   pierce  the  faseia  separ.itely.     In^ba-e  dividinir,   this 

nerve  j^ives  <»if  tWi>  <.r  three  cutaneous  twiirs.  which  arcomjmny  the 

upper  part  of  the  lonir  sajiiienous  vein.    The  hiiriiest  of  these  jK-rfoi-ates 

the  fascia  near  the  saphcn<ius  i.ipeniuL'.  and  reaelies  down  to  the  middle 

fjf  the  thi<rh.     The  others  appear  k-neath  the  skin  l>wer  down  by  the 

side  of  the  vein  :  one,  larjrer  than  the  rest,  pn<ses  through  the  fascia 

about  the  niid<lle  of  the  thijrh.  and  extends  i-)   tlie   knee.     In  s«>me 

insiai]ces,  these  small  branches  sj.rini:  directly  from  the  anterior  cniral 

nerve,  and  tbey  often  comnmnic*ate  with  each  other. 
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posterior  digital  nerves  now  described  ure  imitod  with  twigs 
liackwards  from  ihv  auterkir  digital  nen'cs  uf  tlio  same  fingers, 

B.  Bntnfli4*s  in  !he  palau 

{a)  The  sHpcrJhial  part  of  tlie  nlnnr  nenc  supplies  a  twli? 
palmaris  brcvis  nuiscle  and  fiome  filamLUts  to  the  inte<cumciit,  ami  { 
into  two  {Ufjikil  hnmehm.     One  of  these  pn^st'S  to  tlie  ulnar  side  nf  \\ 
little  finger;  tlie  otlier  is  €i>nneGted  in  the  palm  of  the  hand  vn\.\i\ 
di^ntsd  biancli  of  the  median  nerve,  and  at  the  clefl  between  the  liu 
and  rin^:  fingers,  divides  into  tlie  collateral  nerves  for  these  finders. 
terminal  disposition  of  the  di^^ital  bnmdics  on  t!ie  fingers  is  the  samei 
that  of  the  median  nerve,  to  l)e  presently  described. 

{h)  The  {kep  jxai  tnrns  baekwords  with  the  deej*  bnvnch  of  the  TJilbar 
arteiy  between  the  akhictor  and  ficxor  brevis  minimi  dieriti  mnseles^and 
follows  the  coiirsu  (»f  the  deej)  iialniar  areh  across  tlie  band.  It  snppliei 
the  short  muscles  of  the  little  fin'^^er  as  it  passes  lietween  thein  ;  as  it 
lies  over  the  metacarfial  bones,  it  distribntes  branches  to  the  interoa>eoai 
muscles  and  the  inner  two  lambricales  ;  and  at  the  outer  sula  of  the  pAlm 
it  terminates  in  offsets  to  the  adductor  jiollicis,  inner  head  of  the  deser 
hrevis  pollicis,  and  the  abductor  indieia  mnseles.  Riidini^ur  ckacrito 
filaments  ascending  to  the  wrist,  and  others  descending  to  the  met 
phalanj^cal  articulations. 


19.     Wbi^^ 


Varieties, — The  ulnar  nerve  Bometimcs  gets  on  addidooal  root 
the  seventh  cerviciil  nerr©,  or  from  the  outer  eord  of  the  brachial  plexus. 
the  occasional  epitrochleo-ancaneus  inoijole  (p.  211)  is  pre^rent,  it  r«oi»iv«i  m 
branch  from  the  nlnnr  nerve  in  the  npper  arm  (Henle).  From  thtt  f*«*- 
part  of  the  nerve  also  Fmall  branches  have  been  found  entering-  tho  inner  htsil 
of  the  tiiocpe.  In  four  instancea^  Cr ruber  has  aeen  the  nerve  desocnding  in 
front  of  the  inner  condyle  instfi^^ad  of  behind.  Znckcrkandl  record*  rrm  la 
which  the  ulnar  nerve  slipr>eil  foi  wards  over  the  internal  oondvle  when  tli«  t^ham 
waa  bent  (Wiener  Jalirljiicher,  1880),  A  communicating^  branch  titgm  tbt 
median  to  tie  ulnar  norve  in  the  forerixni  la  of  frequent  occnrrcnoe.  Th«  ^^^ 
nerve  has  alao  been  seen  fmni^hing  one  or  two  bnmchet  to  tJie  flexor  i 
di^tonim  (Tamer,  G.  B.  T,), 


StTiiMARY, — Tlie  ulnar  nerv^e  ^vea  cutancoag  filaments  to  the  hmrn 
part  of  the  foreann  (to  a  small  extent),  and  to  the  hand  on  its  palmar 
and  dorsal  aspects.     It  supplies  the  following  musc^les^  \iiL^  Qm ,  ' 
flexor  of  the  oarpns,  the  deep  flexor  of  the  fingers  (its  itiQ^  hiU 
abort  muscles  of  the  little  finger  with  the  palmaris  hreris,  llie  __ 
oaaeoufi  muscles  of  the  handt  the  iimcr  two  lumi>ric2des,  the  addu 
pollicis  and  the  inner  half  of  the  flexor  brevis  iHillieia.     LftsU/,  it  od^ 
tributes  to  the  nervous  supply  of  the  joints  of  the  elbow,  wrist  and  h*i»<< 

JSediaiL  nerre. — The  median  nerve  arises  by  two  roots  or  heidHv  «» 
ii'oni  the  i)uU'}\  the  other  from  the  inner  cord  of  the  brachiil  iiksBA. 
Coiinuencin^  bj  the  union  of  these  roots  in  front  or  on  tljc  out«r  gjdo  of 
the  axillary  artery,  the  nen'e  descends  in  contact  with  the  Iftaffr^iJ 
iirtery,  gniduallj  passing  inwards  over  it,  and  nc-ar  the  elbow  k  ai  Ife 
inner  side  of  the  vessei.  Crossing  the  liend  of  the  arm,  it  pasacs  bflOMtt 
the  pronator  radii  teres,  separated  by  the  deep  i^lip  uf  tbut  mu^dc  frwa 
the  ulnar  aitery,  and  continues  straijrbt  down  the  front  of  tlu*  fMnrvm. 
Ijetwecn  the  flexor  snblimis  and  flexor  profundus  digit- 
Arrived  near  the  wrist  it  lies  bcne^ith  the  fascia^  between  ti_  ..  „..,-„^  .-, 
the  flexor  sublimis  and  that  of  the  flexor  carpi  radia!is.     It  then 
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the  palm  behind  the  annular  h'^mcnt,  and  rests  on  the  flexor  tendons. 
Somewhat  enlarged,  and  of  a  slightly  reddish  colour,  it  here  separates 
into  two  parts  of  nearly  equal  size.  One  of  these  (the  external)  supplies 
Bome  of  the  short  muscles  of  the  thumb,  and  gives  digital  branches  to 
the  thumb  and  the  index  finger  ;  the  second  portion  supplies  the  middle 
finger,  and  in  part  the  index  and  ring  fingers. 

The  median  nerve  usually  gives  no  branch  in  the  upjjer  arm. 

A. — Branches  in  the  forearm, 

(a)  Articular  hranches, — These  are  one  or  two  filaments  to  the  front 
of  the  elbow-joint  (Riidinger). 

{b)  Muscular  hranches  arise  either  together  or  separately  in  the  neigh- 
bourhood of  the  elbow  and  pass  to  the  pronator  teres,  flexor  carpi  radialis, 
palmaris  longus  and  flexor  sublimis  digitorum.  A  second  branch  to  the 
flexor  sublimis  is  usually  given  off  by  the  ti-unk  at  a  lower  level  in  the 
foreann. 

(r)  Anterior  inter osseoiis  nerve, — ^This  is  the  longest  branch  of  the 
median  nerve,  and  it  supplies  the  deeper  muscles  of  the  front  of  the 
foreann.  Leaving  the  main  trunk  a  little  Ix^low  the  elbow,  it  runs 
downwards  with  the  artery  of  the  same  name  on  the  interosseous  mem- 
brane to  the  deep  surface  of  the  pronator  quadratus  muscle,  in  which  it 
ends.  It  distributes  branches  to  the  flexor  longus  pollicis  and  the  outer 
half  of  the  flexor  profundus  digitorum  between  which  it  lies  ;  other  fila- 
ments are  supplied  to  the  interosseous  membrane  and  the  bones  of  the 
forearm  (RaulxT,  "  Ueber  die  Norven  der  Knockenhaut,"  &c.,  Miinchen, 
18(18) ;  and  from  its  lower  end  a  twig  is  continued  to  the  front  of  the 
wrist-joint. 

{(l)  The  palmar  cutaneous  branch  arises  a  variable  distance  above  the 
"wrist,  and  pierces  the  fascia  of  the  foreann  close  to  the  annular  ligament, 
to  tenninate  in  the  integument  of  the  palm,  where  it  conmiunicates  with 
the  palmar  cutaneous  branch  of  the  ulnar  nerve.  Some  filaments  are 
distributed  over  the  ball  of  the  thumb,  and  form  communications  with 
twigs  of  the  radial  or  external  cutaneous  nerve. 

B.  Brajiches  in  the  hand, 

m  Fig.  345. 

Fig.  345. — DihTRiDCTiox  o?  thk  DiaiTAL  virvbs  (from  llirscbfeld  and 

LereUl^).     i 

1,  pftlmar  collateral  nerve  ;  2,  its  final  palmar  distribution  ;  3,  its 
<lor»al  or  ungual  distribution,  and  lietween  these  numbers  the  network 
of  terminal  filamentu  ;  4,  donal  culhiteral  nerve  ;  5,  uniting  twigs  jiaas- 
ing  between  the  dorsal  and  palmar  digital  nerves. 

fa)  Branch  to  muscles  of  the  thumb. — This  short  nerve 
subdivides  into  branches  for  the  aMuctor,  the  opponens, 
and  the  outer  head  of  the  flexor  brevis  pollicis  muscles. 

(b)  Digital  nerves, — These  are  five  in  uumlxT,  and  l)elon^ 
to  the  thumb,  and  the  fingers  as  far  as  the  outeT  side 
of  the  ring-finger.  As  they  approach  the  clefts  between 
the  fingers,  they  are  close  to  the  inte»gument  in  the  inte'rsals 
between  the  longitudinal  di\iBion8  of  the  palmar  fascia. 

The  first  and  second  ner\'e8  lie  along  the  sides  of  the  thumb  ;  and  the 
former  (the  outer  one)  is  connected  with  the  radial  nerve  over  the  border 
of  the  thumb. 

The  thirds  destined  for  the  radial  side  of  the  index  finger,  gives  a 
branch  to  the  first  or  most  external  lumbricalis  muscle. 


Fig.  348' — Vizir  op  the  avtxrior  pivtsfoKs  of  tui:  i>i^RSA].  ijn>  woia  •F  n 
srcNAL  3IKKVM  fmu  BBFuns  (from  KirschfiiU  ami  LevieUU)^     | 

Tlie  pectonvlLs  major  and  minor  miiftrlcs  have  been  retnoTeil  ;  aa  Um  fi|^ 
rectus  abctommii  and  intcroal  obtiqnf*  muf^cles  dire  thuwn,  oii  lb*  Ui%  cUlfl  tft* 
part  of  the  rvctufi  is  cut  away,  and  the  trnD^TeriiiiU  is  expoied. 

J I  medum  uid  K^fx  uertcaioi  Vt)fc\}i\«£.\ai!A  \>Wiuu  ;  *2^  nerve  of  WriBbo^  ;  3^ 
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bumeral ;  4,  intercostal  nerres  continued  forwards  to  i\  their  anterior  cntoneons  twigs ; 
5,  lateral  cutaneous  branches  of  these  nenres ;  6,  lateral  cutaneous  branch  of  the  kst 
dorsal  nerve ;  7,  iliac  branch  of  the  ilio-hypogastric  nerre  ;  8,  hypogastric  branch  of  the 
same  ;  9,  ilio-inguinal ;  10,  middle  cutaneous  of  the  thigh. 

the  Jirst  intercostal,  a  small  branch  which  courses  along  the  first  intercostal 
space,  in  the  manner  of  the  other  intercostal  nerves,  but  has  usually  no 
lateral  cutaneous  branch,  and  may  also  want  the  anterior  cutaneous. 

Variety. — The  first  dorsal  nerre  freqaentlj  receives  a  connecting  twig  which 
passes  upwards  in  front  of  the  neck  of  the  second  rib  from  the  second  nerve. 
This  branch  was  found  by  Cunningham  in  twenty-seven  ont  of  thirty-seven  dis- 
sections ;  it  was  of  variable  size,  but  gpeneraUy  very  small,  and  it  sometimes  joined 
only  one,  in  other  cases  both,  of  the  divisions  of  the  first  nerve  (Joom.  Anat., 
xi.,  53*J). 

UFFXB   OB  FXOTORAZa   INTXBCOSTAZi    mSBVZS. 

In  their  course  to  the  fore  part  of  the  chest,  these  nerves  accompany 
tlie  intercostal  blood-vessels*  After  a  short  space  they  pass  between  the 
internal  and  external  intercostal  muscles,  supplying  them  with  t\vigs,  as 
well  as  the  levatores  costarum  and  serratus  posticus  superior,  and,  about 
midway  between  the  vertebrae  and  the  sternum,  thev  give  off  the  lateral 
cutaneous  branches.  The  nerves,  greatly  diminished,  are  now  continued 
fonviirds  amid  the  fibres  of  the  internal  intercostal  muscles  as  far  as  the 
costal  (urtilages,  where  they  come  into  contact  with  the  pleura.  In 
approaching  the  sternum,  they  cross  the  internal  mammary  artery  and 
the  fibres  of  the  triangularis  stemi  muscle  to  which  they  give  filaments. 
Finally,  these  ner\'es  pierce  the  internal  intercostal  muscle  and  tho 
greater  pectoral,  and  end  in  the  integument  of  the  breast,  receiving  tho 
name  of  the  anterior  cutaneous  nerves  of  the  thorax. 

At  the  side  of  the  chest  some  of  the  twigs  occasionally  cross  the  inner 
surface  of  the  ribs,  passing  from  one  intercostal  space  to  join  the  nerve 
in  the  interval  next  below. 

The  lateral  cntanoons  nervM  of  the  thorax  pierce  the  external 
intercostal  and  serratus  magnus  muscles,  in  a  line  a  little  behind  the 
pectoral  border  of  the  axilla.  The  first  intercostal  usually  gives  no  lateral 
Dranch  or  only  a  slender  twig  to  the  axilla,  but  when  that  of  the  second 
nerve  is  unusually  small,  it  may  be  supplemented  by  that  of  the  first. 
The  branch  from  the  second  intercostal  is  named  intercosto-humeral, 
and  requires  separate  description.  Each  of  the  remaining  lateral  cuta- 
neous ncr^•es  divides  into  two  branches,  which  reach  the  integument  at  a 
short  distance  from  each  other,  and  are  named  anterior  and  posterior. 

The  anterior  branches  are  continued  forwards  over  tho  border  of  the 
great  pectoral  muscle.  Several  reach  the  mammary  gland  and  the 
nipple  ;  and  fn»m  the  lower  nerves  twigs  are  supphed  to  the  digitations 
of  tlie  external  oblique  muscle  of  the  aMomen. 

The  jMfft/rior  hranchei  turn  backwards  to  the  integument  over  the 
scapula  and  the  latissimus  dorsi  muscle.  The  branch  from  the  third 
nerve  ramifies  in  the  axilla,  and  a  few  filaments  reach  the  arm. 

The  intrrcostO'humeral  nerviy  the  lateral  cutaneous  branch  of  the 
second  intercostal  nerve,  corresponds  with  the  i)osterior  of  the  two 
divisions  of  the  succeeding  lateral  cutaneous  branches,  the  anterior 
being  commonly  wanting.  It  crosses  the  axillary  spoce  to  reach  the 
arm,  and  is  (ronnectcd  in  the  axilla  with  an  offset  of  tlie  nerve  of  Wris- 
berg  (p.  GiJl)).    Penetrating  the  fascia,  it  becomes  subcutaueons,  and 
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f! 
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first  and  second,  and  the  greater  part  of  the  third,  sacral  nerves,  and  ii  i 
continued  into  the  ppreat  sciatic  nerve  :  the  lower  band,  \rhidi  bu  i 
more  plexiform  aiTangement,  results  from  the  junction  of  the 


^*S-  ^^^'  Fig.    854.  —  DiiciiMAW 

OUTLIKE  OF  TBI  LUIItt 
AXl>  SACRJLL  VIEXESES  VIB 
THE  PRINCIPAL  niTB 
AEI£IHG  FROM  THO.  (11) 

The  references  to  the  vrai 
of  the  lumbar  i>icxai  TiH  h 
found  at  p.    6i»i    IV,  V, 
loop  from  the  anterior  priuy 
branches  of  the  fonnk  ai 
fifth  lumlar  nerres.  f«w| 
the  Inm1)0-sacral  <yYd  ;3,n|» 
rior  glut^^Al  nerre ;  «;  |nrt 
Mriatic  nerre,  contiRQed  tm 
tlie  sacral  plexus ;  i,  adl 
sciatic  nerve,  rising  fn»  tk 
lilexus  po&tcriorlv;  4',  isknt 
gluteal  nerve  ;  5,  inferior  pi- 
ilendal ;  f»*,  i*«teiiorcut»B«« 
of  the  thigh  and  leg:  6,1; 
branch  to  the  obtant<ff  iaar 
nu8    and   gemellus  supeiM; 
6',  6\  branch  to  the  geiwto 
inferior,    quadnitus  faun, 
and    hip- joint;    7,  tiigs  li 
the     pyriformis :     8,   peSt 
nerve;  V*,   visceral  braioie*; 
!»',    twig  to    the  ItTitur  ad; 
10,      I  K.Tf  orat  i  r.  g     <\.\.tn: :  i 
Lcrve :  1 1,  ctvi.'yi:tal )  r.ji<b» 

part  (»f  the  third  sim 
iKTve  with  tiio  |K»ni>'i 
of  the  fourth  iitnel* 
loiiiriiiir  to   tl;e  jk'xci 

y^'  / I^^j^^^^'^^^^^^^Cy     "^  *"^'^    ^^   priklouiad  ii:t 

j'A-mr/jtJ\r^'r     .^^=^>^  ^\^^  pudic  nervi-.     Tl 

loAver  band  is,  ]£<.\rv.Tti 

in     some    cu.sts    jviuc 

also  l>y  a  fa.«rici:ln« froi 

the  second  snenil  li'.m 

To  tlie  ]>lacv   of  imif 

the    nerves   procx-od  i 

diHercnt  dii\-etion«,  rb 

of  the  uj>i»er  ones  Uin 

;  ,•      \,  obliquely       d<«wn\v;Lni 

"^  Avhile  that  of  the  l«'Wt 

is      nearly    lion'zontal 

and.    as  a    cons4.'«|UoiK 

of  tin's  dilTerencc,  they  diminish  in  length  from  the  first  to  the  last.  Tl: 

sacral  plexus  rests  on  the  anterior  surface  of  the  ]>yrifonnis  mnsch 

opposite  the  side  of  the  sacrnm,  and  cscajung  throu<rh  the  great  racro 

sciatic  foramen,  ends  at  the  lower  border  of  the  pyriformis  in  the  cn^ 

^atic  and  pudic  nerves. 
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The  lateral  cntanooiui  liranch  of  the  last  dorsal  nerve,  passing 
through  both  oblique  muscles,  is  directed  downwards  over  the  iliac  crest 
to  the  integument  covering  the  fore  part  of  the  gluteal  region,  some 
filaments  reaching  as  far  as  the  great  trochanter  of  the  femur. 

LUKBAB  VEBYSB. 

The  anterior  divisions  of  the  lumbar  nen'es  increase  in  size  from  the 
first  to  the  fifth  ;  and  all,  except  the  fifth,  which  passes  down  to  join  the 
sacral  nerves,  are  connected  together  in  loops,  so  as  to  form  the  lumbar 
plexus.  On  leaving  the  intervertebral  foramina,  the  nerves  are  connected 
Dy  filaments  with  the  cord  of  the  sympathetic,  these  filaments  being  longer 
than  those  comiected  with  other  spinal  nerv^es,  in  consequence  of  the 
position  of  the  lumbar  sympathetic  ganglia  on  the  fore  part  of  the  bodies 
of  the  veitcbra}.  In  the  same  situation  small  twigs  are  furnished  to  the 
psoas  and  (juadratus  lumborum  muscles. 

IiXTMBAB    FliXXUB. 

The  lumbar  plexus  is  formed  by  the  communications  between  the 
anterior  primary  divisions  of  the  four  upper  lumbar  nerves.  It  ia 
placed  in  the  sul)stance  of  the  psoas  muscle,  in  front  of  the  transverse 
processes  of  the  corresponding  vertebne.  Above,  the  plexus  is  narrow, 
and  is  usually  connected  with  the  last  dorsal  nerve  by  a  small  offset  from 
that  nerve,  named  dorsi-lumbar  ;  below,  it  is  wider,  and  is  joined  to  the 
sacral  plexus  by  means  of  a  branch  passing  from  the  fourth  lumbar 
ner\e  to  the  fifth. 

The  anangoment  of  the  plexus  may  be  thus  stated.  The  first  nen'e 
gives  oil*  the  ilio-hypogastric  and  ilio-inguiual  nerves,  and  sends  down- 
wards a  communicating  branch  to  the  second  nerve.  The  second 
funiishes  the  greater  part  of  the  genito-crural  and  external  cutaneous 
nerves,  and  gi\es  a  connecting  branch  to  the  third,  from  which  some  of 
the  fibres  of  the  anterior  crural  and  obturator  nen^es  are  derived. 
From  the  third  nerve  two  branches  proceed ;  one  of  these,  the  larger, 
forms  part  of  the  anterior  crural  nerve  ;  the  other,  a  part  of  the 
obturator  nerve.  The  fourth  nerve  gives  three  branches,  two  of  which 
serve  to  complete  the  obturator  and  anterior  crural  ner\'es,  while  the 
third  is  a  connecting  branch  to  the  fifth  nerve,  and  enters  into  the 
formation  of  tlie  sacral  plexus. 

The  IJKA^'CHE8  of  the  lumbar  plexus  form  two  sets,  which  are  dis- 
tributed, one  to  the  lower  part  of  the  wall  of  the  abdomen,  the  other  to 
the  fore  part  and  inner  side  of  the  lower  limb.  In  the  former  set  are 
the  iho-hypogastric  and  ilio-inguinal  nerves,  and  part  of  the  genito- 
crural ;  and  to  the  latter  belong  the  remaining  part  of  the  genito-crural 
nen-e,  the  external  cutaneous,  the  obturator,  and  the  anterior  crural 
nerves. 

Hio-lisrpogastric  and  ilio-ingninal  narvas. — These  nerves  are  the 
npper  two  branches  from  the  lumbar  plexus  ;  they  are  both  derived  from 
the  first  lumbar  ner\e,  and  have  a  nearly  similar  distribution.  They 
become  subcutaneous  by  passing  between  and  through  the  broad 
muscles  of  the  abdomen,  and  end  in  the  integument  of  the  groin  and 
Bcrotum  in  the  male,  and  the  labium  pudendi  in  the  female,  as  well  as 
in  the  integument  of  the  gluteal  region.  The  extent  of  distxibation  of 
the  one  is  mversely  proportional  to  that  of  the  other. 
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third,    fourth, 
and   the    coecjrg 
anterior    dirijiic 
dorBiil  nerve,  fro« 
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The  ilio-liTpo^astrle  ntrro,  omerfring  from  the  uppcr| 
mom  muR'lc  ut   tlic  outer   border,  nins  obliquely  over   t| 
Inmlionim  to  the  ilia/;  crest,  and  there  pGrforatiiij:^  the 
of  the  iiUdfimcn,  fjete  between  that  muBcle  and  the  mtenuil] 
divides  into  aii  iiiJic  and  a  lijpogastric  braneh, 

(a)  The  iliar  branch  pierces  the  attacliraeiit  of  bath 
immediately  above  the  iliac  erefit,  and  is  lost  iu  the  mtefi 
gluteal  nuiscles,  behind  the  distribation  of  the  Iatc*nil  < 
of  the  kat  dotsaV  weive. 
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(h)  Tlie  hypogasiric  or  abdominal  branch  passes  on  between  the  trans- 
versalis  and  internal  oblic^iie  muscles,  to  both  of  which  it  supplies 
twin:8,  and  is  connected  with  the  ilio-inguinal  nerve  near  the  iliac 
crest.  It  then  perforates  the  internal  oblique  muscle,  and,  piercing  the 
aponeurosis  of  the  external  oblique  a  little  above  tne  external 
abdominal  ring,  is  distributed  to  the  skin  of  the  abdomen  above  the 
pubis. 

The  iliac  branch  of  this  nerve  varies  in  size  inversely  with  the  lateral 
cutaneouH  branch  of  the  twelfth  dorsal,  and  it  is  sometimes  altogether  wanting. 
The  h\7K)ga8tric  branch  is  not  nnfrequentlj  joined  with  the  last  dorsal  nerve 
between  the  muscles,  near  the  crest  of  the  ilium. 

The  ilio-ixLgninal  nervaf  smaller  than  the  preceding,  supplies  the 
inte<;unicnt  of  the  groin.  Descending  obliquely  outwards  over  the 
quadratus  lumborum,  it  crosses  the  fibres  of  the  ihacus  muscle,  being 
placed  lower  down  than  the  ilio-hypogastric :  it  then  perforates  the 
transverse  muscle  farther  forwards  than  the  ilio-hypogastric,  and  com- 
municates with  that  nerve  between  the  abdominal  muscles.  Then 
piercing  the  internal  oblique  muscle,  it  descends  in  the  inguinal  canal, 
and  emerging  at  the  external  abdominal  ring,  is  distributed  to  the  skin 
of  the  inner  part  of  the  groin,  as  well  as  to  that  upon  the  scrotum  and 
penis  in  the  male,  or  the  labium  pudendi  in  the  female,  communicating 
with  the  inferior  pudendal  nerve.  In  its  progress  this  nerve  furnishes 
branc'hes  to  the  internal  oblique,  transvei^salis,  and  pyramidaUs  (Ellis) 
muscles. 

Varieties. — The  ilio-inguinal  nerve  occasionallj  arises  from  the  loop  connect- 
ing the  first  and  second  lumbar  nerves.  It  is  sometimes  smaU,  and  ends  near 
the  iliac  crest  by  joining  the  ilio-hypogastrio  nerve ;  in  which  case  the  latter 
gives  off  an  inguinal  branch  having  a  similar  course  and  distribution  to  the 
ilio-inguinal  nerve,  the  place  of  which  it  supplies. 

Oanito-cmral  nerra. — The  genito-crural  nerve  l)elongs  partly  to 
the  cxtonial  genital  organs  and  partly  to  the  thigh.  It  is  derived  chiefly 
from  the  second  lumlor  nerve,  out  receives  also  a  few  fibres  from  the 
connecting  cord  between  that  and  the  first  nerve.  The  nerve  descends 
obliquely  through  the  psoas  muscle,  and  afterwards  on  the  anterior  sur- 
fac^c  of  the  muscle,  towards  Poupart's  ligament,  dividing  at  a  variable 
height  into  an  internal  or  genital,  and  an  extenial  or  crural  branch.  It 
often  bifurcates  close  to  its  origin  from  the  plexus,  in  which  case  its  two 
liranchcs  perforate  the  psoas  muscle  in  different  i)laces. 

(a)  The  gmiial  branch  (external  spermatic,  Schmidt)  lies  upon  or  near 
the  external  < iliac  artery,  and  sends  a  filament  along  that  vessel ;  then 
jwrf orating  the  trans versalis  fascia  (or  passing  through  the  deep 
alnlominal  ring)  it  traverses  the  inguinal  winal  with  the  spermatic  cord, 
and  is  lont  uf^m  the  cremaster  muscle.  In  the  female  it  accompanies 
the  round  ligament  of  the  uterus. 

{b)  The  crural  branch  (lumbo-inguinal  nerve,  »Schmidt)  descends  upon 
the  psoas  muscle  beneath  Poupart's  ligament  into  the  thigh.  Inmiediatel^ 
below  that  ligament,  and  at  the  outer  side  of  the  femoral  artenr,  it 
picnics  the  fascia  lata,  and  supplies  the  skin  on  the  upj)er  port  of  the 
thigh,  communicating  with  the  middle  cutaneous  branch  of  the  anterior 
cniral  ner^e.  While  it  is  passing  beneath  Poupart's  ligamenti  some 
filaments  are  prolonged  from  this  nerve  on  the  femoral  artoy. 
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Pndic  nerve.^^The  pudit^vjierve  is  a  short  plexffomi 
derived  from  the  hiweet  part  of  the  sacral  plexus*  and  d 
to  the  jKrineum  and  exteninl  crrgims  of  geueraticni.  It 
tliird  aiid  fourth,  sometimes  also  the  second,  sacnil  nt;n 
tlie  jielvis  between  the  pyrif^irrnis  and  cocevgcns  ninselei 
fonvards  over  the  ifieldal  f^jjine,  lieing  placed  here  on  t 
the  pudic  vessels,  to  the  siunll  sai-ro-sciatic  forameij 
anived  at  the  hinder  j  art  of  the  iseliio-i-ectal  fossfi,  Qti 
dividinj.^  into  the  following*  three  l>ranehes,  %iz,y  U»e 
rhuidal  iienT,  Uie  ])erineal  nerve,  and  the  dorsal  nervo 
i-litoris,  accordin^if  to  the  sex. 

{a)  The  tn/rnor  hdmonhoidal  nerve  is  sometimes  di 
frora  tlie  sacral  plexus  ;  it  inclines  inwards  towards  the 
into  nnmerous  hmnches  which  su]*[tly  the  skiti  of  the  h 
fieri ne4il  space  and  the  external  sy^hincter  muscle.  Tfc 
Iranehc^s  form  communications  wiili  the  Inferior  pudeudl 
perineal  nerves. 

(h)  The  pnhieal  nerve  is  the  largest  of  the  three 
pudic  nerve.     It  nuis  fonvards  aloiifr  the  outer  wall  of 
fos5a,  hehig-  contained  in  a  special  sheath  of  the  obtun 
the  pudic  vessels,  and  hreaks  up  into  sni>erficial  and  ddS 

The  uttpnjicial  fti  iitral  rifrirsiiw  tAvo  in  numl)er,  extca 
The  rxicrnal  or  ]/(jst(rior^  Avliich  is  the  hi^t  to  leave  thi 
runs  forwards  alonff  the  outer  side  of  the  i»criueal  8]iao 
jind  sometimes  jrives  a  branch  to  the  adjacent  juirt  of 
inkntal  or  anterwr  branch  is  larjrer,  and  nins  forwards  I 
line,  dividing  into  long  slender  olf'sets  which  are  distribti 
mtiit  of  the  scrotum.  The  two  branches  cvttnmunieati 
and  the  external  ereueraliv  receives  the  connc^tiiiir  fiU 


PUDIC    KEltVE. 

&rmil  Kphinrter  and  levntor  ani  miificlus,  the  tmnsvci'sut*  perineu  iscliio- 
ffcniosiLS  and  bu!b>-cavL'niosiL8.    One  branch  passes  inwui-ile  thi'uiigh  tlie 
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Cf  KymphyfiiB  pubU ;  */, 

tiiviiletl    jfyrifonnk   mu«cle, 

k  to  the  kit  aurkulitr  siirfiK>e 

sik^niia  ;  e',    bulb  of  the 

covered    by  the   bulbo- 

mtiscle ;    the    imm- 

pftrt  of  the  urethra  cut 

•ceeu  pasfinj;  into  it ;  1»  oti 

i  of  the  ilium,  the  external 

,1         '^"''  "'^rv.i  of  the  thigh  ]iaaa- 

^be^  aver  the  ilid^L^n^  mubrclc  ;  %  on 

"^Aepftoaa  muscle,  the  ucnito-cniral 

^erve ;  3,  ohtumtor  nerve ;  4^  4,  on 

%be  lambo-tacml  corda  ;  that  of  tlio  right  Hido  points  to  the  gluteal  artery  eut  sUoi't ;  4\ 

superior  g^ateal  nerre  ;  5,  on  the  right  sacral  plexus,  i»ointa  hy  four  lines  to  tfio  anterior 

^Tisioibi  of  the  four  upper  sacral  nerves^  which,  with  the  lumUi  KtcnU  eord,  fonu  tli© 

plexus  ;  5',  placed  on  tlic  fifth  piece  of  the  sacrum,  points  to  the  fifth  sucral  nervo  ;  5", 

TisoenJ  blanches  fnjm  the  third  aiul  fouiih  sacnl  nenreu  ;  6,  placed  on  the  lower  [i;*rt  of 

the  ©oocjx*  lielow  tho  coccygeal  uenes  ;  7,  the  nerve  of  the  levator  ani  muscle  :  S,  inferior 

kjemorrLoidal  nerre  ;  y,  nerve  of  the  obturator  inteniufi  ;  10,  pudic  ncnrc  ;  10',  muscular 

twrnxicliea  of  the  i^rineal  nerve  ;  10",  sii]>ert]»jitkl  perineal  ner\e#,  and  on  the  scrotum  tlie 

distribiitlon  of  the^se  nerves  and  the  inferior  pudendal  nerve;  II,  right  dorsal  nenc  of 

iibe  peni^ ;  11',  the  nerve  on  the  left  crua  \)em%  wLidi  is  cut  short ;  12,  small  miotic 

nerve  ;  12\  it^  inferior  pudendal  branch  ;  13,  on  the  transvcrAO  process  of  the  tiftli  lum* 

bar   vertebra,    the  lowest   lunittar  Mymputhetic  ganglion  ;  II,  on  Ihe  tirst  piece  of  the 

Mhcram,  the  upper  aacmX  sympathetic  ganglia  ;  between  14  and  tJ,  are  seen  the  rtonaining 

I^Bglui  and  iympatbettc  nerrons  cords,  kis  well  as  their  union  i^itk  tho  sacral  and  coc- 

ejgtal  nenres,  and  at  6,  the  lowest  ganglion  or  gangUou  impir. 
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'ibtillK>-ca\'erni>sns  iniiscle,  and  divides  into  slender  filuEitnts  which  pene* 
trat€  the  eor|jns  s|K>iigiusura  ajid  it^ucla  fclio  mucous  memlirane  of  the 
urethra. 

(r)  The  dorml  tterve  oflhej^nis  is  the  fleopest  l>ranch  of  the  pudic  nerve. 
and  accompanies  tlie  pudic  artery  in  its  cuui-sc  thron^^h  the  rfeep  j:»enueal 
fasda  (pp.  83tj  and  4^*7),  and  l>etween  the  layers  <jf  the  susfx^nsory 
l^ament  to  the  dorsnin  of  the  penis,  alon«:  which  it  pas^f^e^  as  tar  as  the 
gums,  where  it  divides  into  fihtments  for  the  supply  of  that  part.  Wliile 
pttBing  through  the  deep  perineal  fascia,  it  ^^hes  fine  twigs  for  the 
sappty  of  the  constrictor  iiathnc  muscle  :  and  on  the  donsmn  of  the 
penis,  it  m  joined  hj  hranches  of  the  sympathetic  system^  and  seud^ 
outwards  nuURrons  offsets  to  the  intcirumcnt  on  tiie  upper  surface  and 
fiideii  of  that  orgmi,  ikmo  filaments  also  penetrate  ihe  eotT^iia  ^iskN^tnajo^ac^ssi* 
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Fig.  259» — DissvoTTOir  or  tue  rtRI^'K^H  mf  thk  malr  to  ikbow 
THK  PI  WO  xviv  uTHKU  XEUVES  (aftct  Hirsciifcld  auU  Let 

On  the  right  siitc  a  pAit  of  tlie  i;luten^  inaximuf  masde  antt  tbe 
mvnt  hjLVti  been  removed  :  1,  great  t^iatic  nerve  of  the  right  tiJid 
Aifle^  inferior  glute.il  nerve ;  2'\  on  iLc*  left  &uIeT  gluteal  cataneous  ■ 
eciatic;  3,  lioiall  sciAtic  nerve  in  the  thigh;  4,  4y  I    '    '  '      tiy 

of  this  und  the  superticbil  jicrincal  Dcn'i»  on  the  sarui! :  ^1 

limnv'h  or  dorsal  nerve  to  the  jicnt*  ;  7,  external  aiii^...  ..,.  ^-^,.^..^d  j 
sujjerfi^UI  perineal  Uranch;  8,  deepormnscala-balhaii  UnuichcB;  1^,  | 
nerve;  10 ^  perforating  cutaneous  ncnrc. 

l^rMiTARY.— The  piitlic  nerve  supplies  the  skin  aiM 
pcriiieam.  the  ptaiis,  mid  part  of  the  scrotam  in  th 
clitoris,  labia,  and  inthvT  cori-esponding  imrts  in  the  I 
inttnicatcs  with  tlie  inferior  pudendal  linmch  of  the  fnm 

|}reat  sciatic  nerve,— The  p^at  sciatic  nerve  <^ii 
major),  the  hii'^est  nerve  iii  the  Ixxly,  supplier  the  mc 
of  the  thigh^  and  by  the  branches  continued  from  it  g 
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for  gome  distance  in  its  sulwtiincc.     Lower  down  it  rests  on  the  adductor 
ma^rniis,  and  is  covered  behind  by  the  long  head  of  the  biceps  muscle. 

Bmnchrs. — In  its  course  downwards,  the  great  sciatic  nerve  supplies 
offsets  to  the  hamstring  muscles,  viz.,  the  semitendinosus,  two  heads  of 
the  biceps,  and  semimembranosus.  A  branch  is  likewise  given  to  the 
inner  part  of  the  adductor  maguus. 

Varieties. — The  bifurcation  of  the  sciatic  nerve  may  take  place  at  any  point 
intermediate  between  the  sacral  plexus  and  the  lower  part  of  the  thigh ;  and, 
occasionally,  it  is  found  to  occur  even  within  the  pelvis,  a  iwrtion  of  the 
pyriformia  muscle  being  interposed  between  the  two  great  divisions  of  the 
nerve. 


Ti^ 
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1,  internal  i)opliteal  nerve  ;  2,  bi-anch  to  the  inner 
head  of  the  giistrocnemius  muscle  ;  8,  4,  branches  to 
the  outer  head  and  pLantaris ;  5,  tibial  communicating 
nerve ;  6,  ('xtern:U  popliteal  nerrc ;  7,  cutaneous  branch  ; 
Sf  peroneal  communicating  branch,  descending  to  unito 
with  that  from  the  internal  popliteal  in  0,  the  external 
aapbcnouH  nerve  ;  10,  calcaneal  branch  from  this  ner\'e  ; 
11,  calcaneal  an«l  plantar  cutimeous  branches  from  the 
post'.'rior  tibial  nerve ;  12,  internal  sax)henous  nerve  ; 
13,  iH»»terior  bninchcs  of  this  nerve. 

Internal  popliteal  nerve. — The  internal 
pDpliteal,  tlie  larj^^T  of  tlie  two  divisions  of 
tlie  jrrcat  sciatio  nerve,  followinji:  the  same 
direction  as  tlie  parent  trunk,  continues  aloui^ 
the  middle  of  the  popliteal  space  to  the  lower 
}K>rder  of  the  popliteiLS  ma«*cie,  heyond  which 
point  the  continuation  of  the  trunk  receives 
the  name  of  jjo.^/prior  tibial.  The  internal 
popliteal  nerve  lies  at  first  at  a  considerable 
distiinc:.'  from  the  iK)pliteal  artery,  at  the  outer 
8i(le  and  nearer  t^)  the  surface ;  hut,  from  the 
knee-joint  downwanU,  the  nerve,  crnitinuinfr 
a  straiirht  course,  is  close  iK'hind  the  artery, 
and  then  (Tosses  it  rather  in  tlie  inner  side. 

Jjinnrhfs. — The  internal  p;»plit<^al  nerve 
8Upj»lies  branches  to  the  knee-joint  and  to 
the  muscles  of  the  calf  of  the  le^,  and  also 
]>art  of  a  cut meous  branch,  the  external  or 
short  fiaphen')us  nerve. 

((I)  The  artiriilar  brnnrhrs  are  ^iven  off 
from  the  upper  part  of  the  popliteal  trunk, 
and  are  <,'enenilly  three  in  numlxir ;  two  of 
them  accomiKiny  the  upiKT  and  lower  arti- 
cular art/cries  of  the  inner  side  of  the  knee-joint,  the  third  follows  the 
midille  or  azyt^'os  artery.  These  nerves  pierce  the  ligamentous  tissue  of 
the  joint.     The  upper  one  is  often  wanting. 

(/>)  The  muscular  branches  arise  from  the  nerve  while  it  is  contained 
in  the  jyopliteal  si>acc.  They  include  two  nerves  to  the  pistnx'nemius — 
one  to  each  head  of  the  muscle  ;  a  small  nerve  to  the  planturis»  dcrivodL 
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cither  from  Iho  l»raiu"h  to  the  oiitur  head  of  the  giistn»cnomiii.s,oruirj 
fr«nn  the  niuiii  trunk  ;  a  c«nisi(k'nihlc  branch  to  the  .s«»Ioiis,  waii-h  vu 
the  iiiiisele  <ni  its  jMistcrior  asjK.rt,<*Iosc  to  the  upjHjr  bunk-r  ;  amlaii' 
to  the  popliteiis,  Tlie  last  bniiieh  arises  sinnewliat  Iowlt  down,  an 
more  deeply  i>laee<l,  than  the  others  ;  it  desoeuds  on  the  outer  side  ••: 
pr)pHteal  vessels,  and,  after  havin^^  triven  olFone  iihimenc  t-)  tlie  tihu  ; 
another  to  tlie  interosseous  meniUiiUL',  turns  Ix^neath  t!ie  ht\\\i'  hnrdv 
the  ninsi-lo,  whieh  it  ])trnetrate.s  on  the  deep  or  anterior  surf  act*. 

(/•)  Thv  rit/dfifoifji  branrh. — Exlcnial  ov  short  sttjthr/v/us  ihrri^. — ' 
cutaiuMius  hr.ineli  of  the  internal  poph'teal  nerve  {^lihitt!  nniiimtnoo^ 
turn  )  desf.rnds  alrniir  the  k\ir,  in  the  furrow  betwcun  the  hiads  nf 
;rastrn<'niinins  musrlc,  to  about  midway  between  the  kneo  am!  the  f- 
iliro  it  p.  rl' 'rates  the  fascia,  and  a  little  lower  down  is  usually  j-iin.  ■ 
a  branrh  fn»m  the  external  popliteal  nerve  (ixToneiil  <*oiimiunl«"itii 
After  reeeivinj^  this  eounnunieatinjr  branch,  the  cxtornal  s;ij»htii 
nerve  descends  beneath  the  inte<]:ument  near  the  outer  siik-  •  f  the  tti 
Aehillis  in  company  with  the  slmrt  siiphennus  vein,  and  turns  fnr\v;i 
i)enea!:h  the  externid  malleolus  to  end  in  the  skin  ("U  the  unter  si'l 
the  f«»ot  and  little  toe.  (.)n  the  dorsum  of  the  foot  this  UL-rve  e-aii:..; 
cates  with  thv  mnsculo-cntaneous  nerve. 

Varieties.  —  In  many  eus*  s.  the  cxtornai  saphcnoiw  nerve  siipj.li.**  the  t; 
bilk-  of  tlio  luuith  tof.  lis  wfll  us  tlio  Httl»?  tCK*.  Tlie  uni.>u  lH-i\v<.t n  ih*.-  :: 
conimuTik'JU  in -r  nerve  anil  th»;  brancli  of  the  external  jxijilitoal  iior\-»' ix>:'.;r 
home  case*  lii.L^inT  than  nsnal,  iH:ciujionally  even  at  or  clo.'sr  to  tlie  jwpliu-al  -;■: 
It  Hometimos  haj)pens  that  the  communication  lx?t\vccn  the  nervt:*s  is  alto.;'.: 
wanting ;  in  wliioh  case  the  cutaneous  nerve  to  the  foot  is  gene  ml  ly  ct.'Ui^:"- 
from  the  l)ni:i«:]i  of  the  internal  i»oi»liteal  nerve. 


Posterior  tibial  nerve. — Tlif  iiu«nial  iinplimil  mrx.-n  •. :• 
name  nf  ]...>••  rini-  lihiwl  :il  the  l<»wer  maririn  of  tii-;  p«.pliti  r^  ■ 
Jt  passes  (Imwi  the  leir  with  the  jH^sierinr  til»lal  artery,  lyiiiL:  t*  i"  :. 
<listaneri  on  •lie  inner  sidr  of  the  vess-l  and  afh-rwanls  on  \\,- 
hidr,  th«.'  an  :y  inrlininir  inwards  fi-nin  its  <irii:in  while  ih*.*  i!«v. 
w  straJL^lm  !•  ••nise.  In  the  interval  hetweeii  the  inn^-r  i:i:ilii  •■! 
the  heel,  ii  'livid«s  into  tin-  twt>  /'Itf/if'fr  luri'is  l///^/•/^'/ ;i!iii  ,..■;. 
Tin-  iMisierinr  til»ial  nerve,  like  the  aecnmi'anyinu:  xe>M  !s,  is  .•■•-.• 
first  liv  tin-  i.m.^eles  of  the  calf  «»f  tin-  lei,%  afterwards  mily  I.y  tir.-  : 
mcnt  aiul  i"  -na,  and  it  rests  n|M>n  lln'  «lrep-.<eared  niii<i"li-.. 

Jlnnii'lns. — Tlie  ilcp  miiscl'S  on  the  oa<-k  of  the  hi:-,  th--  [;.:■  z 
(»r  th«*  sol'  of  tin.'  ji.oi,  and  the  ankle-joint  receive  b::i::rh.>  !». 
jjosti'iiiir  til-::.l  nerve  in  its  eniirse  ainii-^^  the  leir. 

ill)  Til-'  nt'fsr I //'//•  ('ifinr/iiii  enuinat'"  from  the  uj»]»«.r  jxtrt  •  f  :'..■ 
eiilu-r  separately  t-r  l»y  a  ci»nnn«.ti  tniid;  :  one  is  <!isrriinit".d  t-i  < 
th»'  di'«i»  niu<j*K-s,  \  iz.,  tli**  tihialis  ]Histieus,  the  tleXor  l«iiiLni<  iliji; 
and  the  tl'V'T  {..iiM-iis  lialhiei- ;  an«l  a  SM-..nd  ri^rv.-  is  I'l.rsii-!,. -l 
soleii.^,  |»i«-r«-iiiir  the  tleC[»  surface  «>f  tin*  nuiscle.  'I'lie  l»ran«:i  w:.' 
plies  th'- H' .\«'r  of  the  .L'lvai  toe  nnis  alfUir  ilie  liCruU'.al  ;,::■  :y 
ent«•^in^■  the?  niiise]«',  and  liives  ntVa  t\\i.ir  tu  the  lihuhi. 

(/'/    A   n'li'iiH'-iilitiihir    I'utiinrans    intinh    i>    l\ir:jis]i..'d    t":- 
po-teriur  til-ial  ner\r  in  the   lowrr  part  of  th«'  Ku"  :  i:    jn  rf  r  : 
internal  ainnilar  lipnnrnt,  and  ramifies  in  the  inteiruuient   a:   :!. 
side  of  the  liind«T  part  of  the  s<«le,  and  o\er  the  luel. 

(*')  One   or   two  arUcuiur  jU'.tnunU  pass   frnni    th«?   j..-.st- r.  ; 
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nerve  close  al)ove  its  division  to  the  inner  side  of  the  ankle-joint 
(lliidingor). 

Internal  plantar  nerve. — The  internal  plantar,  the  lar|i:er  of  the 
two  nenes  to  the  sole  of  the  foot  into  which  the  posteiior  tibial  divides, 
accompanies  the  internal  or  smaller  plantar  arter}',and  supplies  nerves  to 
l)oth  sides  of  the  inner  three  toes,  and  to  one  side  of  the  fourth.  From 
the  point  at  Avhich  it  separates  from  the  posterior  tibial  nerve,  it  is 
directed  fonvards  under  cover  of  the  first  part  of  the  abductor  of  the 
great  toe  ;  then  passing?  between  that  muscle  and  the  short  flexor  of  the 
toes,  it  gives  olf  the  internal  collateral  branch  for  the  great  toe,  and 
divides  opposite  the  middle  of  the  foot  into  three  digital  branches.  The 
onterinost  of  these  branches  communicates  with  tho  external  plantar 
nerve.  The  distribution  of  this  nerve  in  the  foot  closely  resembles  that 
of  the  median  nerve  in  the  hand. 

Branches,  —  («)  Muscular  branches  are  supplied  to  the  abductor 
hallucis  and  flexor  brevis  digitorum. 

{h)  HmiiW  plan  far  cutaneous  branches  perforate  the  plantar  fascia  to 
ramify  in  the  integument  of  the  sole  of  the  foot. 

(f )  The  digital  branches  are  named  numerically  from  within  outwards : 
the  outer  three  piss  from  under  cover  of  the  plantar  fascia  near  the 
clefts  between  the  toes.  The  first  or  innermost  branch  continues  single, 
Imt  the  other  three  bifurcate  to  supply  the  adjacent  sides  of  two  toes. 
They  are  distributed  as  follows  : — 

The/7*s/  digitid  branch  is  destined  for  the  inner  side  of  the  great  toe  ; 
it  becomes  sulx^utaneous  farther  bick  than  the  others,  and  sends  oft*  a 
branch  to  the  flexor  brevis  hallucis  muscle. 

The  secciul  branch,  having  reached  the  intenal  between  the  first  and 
second  metatarsal  Iwnes,  furnishes  a  small  twig  to  the  first  Inmbricalis 
muscle,  and  bifurcates  behind  the  cleft  between  the  great  toe  and  the 
aecond  to  supi>ly  their  contiguous  sides. 

The  third  digital  branch,  corresponding  with  the  second  interosseous 
imace,  gives  a  slender  filament  to  the  second  Inmbricalis  muscle,  and 
aivides  in  a  manner  similar  to  that  of  the  second  branch  into  two  oflsets 
for  the  sides  of  the  second  and  third  toes. 

The  fourth  digital  branch,  distributed  to  the  adjacent  sides  of  the 
third  and  fourth  toes,  receives  a  communicating  branch  from  the 
external  plantar  nerve. 

Along  the  sides  of  the  toes,  cutaneous  and  articular  filaments  are 
given  from  these  digital  nerves  ;  and,  opi)()site  the  ungual  phalanx, 
each  sends  a  din-sal  branch  to  the  pulp  Ixjiieath  the  nail,  and  then  runs 
on  to  the  l)all  (»f  the  toe,  where  it  is  distributed  like  the  nerves  of  tho 
lingers. 

External  plantar  nerve. — The  external  plantar  nerve  completes 
the  suj>ply  of*  diirital  nerves  to  the  toes,  furnishing  branches  to  the 
little  toe  and  half  the  fourth  ;  it  also  gives  a  deep  branch  of  con- 
siderable size,  Avljich  is  diKtrilmted  to  several  of  the  short  muscles  in 
ihe  sole  of  tiie  foot.  There  is  thus  a  great  resemblance  K'tween  the 
distril)Ution  of  this  nerve  in  the  foot  and  that  of  the  ulnar  nerve  in 
the  hand. 

The  external  ])lantar  nerve  runs  o])liquely  forwards  towards  the  outer 
Bide  of  the  f«H)t,  along  with  the  external  plantar  artery,  Initween  the 
flexor  brevis  digit(»rnm  and  the  flexor  accessorius,  an  far  as  the  inten*al 
between  the  former  muscle  and  the  abductor  of  the  little  toe.    Hero  it 
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divides  into  a  superficial  atid  a  deep  branch,  having  jveWooidf  1 
ofi^tB  to  the  flexor  acc«s5(iniis  and  the  aMuctor  muitmi  dig\tl 

(a)  The  mpcrftdal  portion  separates  into  two  dujital  branchtt^  \ 
have  the  Bamegeneml  amiii^emeiU  tis  the  digital  Viraiiehes  of  the  i 
plantar  nerve.    The  outuimost  of  these  is  undivided,  and  runs  \ ' 


Viz^  3G1- 


Flg.  361, — Si7PtRnciAL  ^jin  brkp 

TBC   PLANTAR    KK^lVfiS    itdl^V     WxtWSM^ 

VBill^s  slightly  modified).      (A«  T. »     | 

Tbc  flexor  brer  is  digitoinim,  t!)e  ;il]f|iiciorl 
aUluctor  minimi  digits  a  |jart  af  t^  \ 
flexor  loQgas  di^toram,  to^etlirr  «riili  IW  J 
mnsi'tes,  bnre  been  remored  so  «s  lo  I 
thtt  tnuis versus  auJ  hit«ra($.:»coas 
imddJe  <A  the  foot. 

a,  uiKfu  tb«  pojjterior  extremity  of  tJi«  t 
digittimm,  ntnr  which,  doccndiii^  ofer  t 
BccQ  nvimficutiotjj*   of    fn-'   <  -1.  itjc^F   I4 
posterior  tibiaj  tiervu  ; 
of  th«»  flexor  !'>ni:!«^  '^ 


t!i!!;srl.  ;    1, 

I  be  ul.iilU'-t'M 

Itrevi*  kilJuclH 


.■rn.s! 


uiii,  cat  fhurt  ;   "X^  luQcr 
-  nerve,  (tviu^   br»fii:'!trt 
jiail  forming  2*,  !. 


'W 


uerve  of  the  gritut  t'^e  j  3,  contii; 
plitntAf  nerve,  diviilini?   into   iltm*  iT^nc 
tWtii,  3',  3\  y,  tlic  jilaui.'ir  Ji^tal  1 
am]  secoud,  iiticoud  uni  ttiird,  ojid  tlUld  1 
toe«  ;  4,  ext^riiid  jiUritiir  uerve  ;  4',  it*  I 
aUluctor   iQinitui  Jtgiti  ;    5,  twi^   of  aa 
tho  phintiur  uenre»  ;  6,  Atiper0ci&l   Imunl 
tem&l  pbntar  neorvf,  dividing  inta  6^,  (T,  1 
digital   nerves  of  iho  fourth  ajuX  mU» 
external  nerve  of  the  tiftli  ;  7,  «l«v|i 
cxtcnuJ  plantAr  ncrrc. 

enter  side  of  the  little  ttoe  1  it  is  smaller  than  the  other,  uthI  tii. 
plantar  fascia  farther  back.     The  slmrt  flexor  musclu  of  r 
floinetinies  one  or  both  %A  the  ijitorosaeoiis  muiseles  of  11.^  .♦>^«» 
receive  branches  from  thijs  nerve. 

The  larger  di*.'ital  hraneh  conimimicafes  with   an    ofllrt 
inkTnal  plantar  nerve,  and  bifurcates  near  the  elcft  between  the 
and  fifth  t<jes  to  supply  one  side  of  each. 

(//)  llie  iirf^p  t»r  tnuscidar  ptri  of  the  exteriml  plan  tar  nerve  Hf/kl 
tJie  sole  ijf  the  foot  witli  the  external  plantar  arterv,  under  col 
tendons  of  the  flexor  muscles  and  the  accej^fiorioB,  imd  t^^rs 
nniiieroiy   bmnches  for   the  foUowin*;:  muflcles : — ^all 
(dorsal  and  plantar)  except  occasionally  one  or  both  of  !  I  ^ 
epace,  the  two  outer  lumbncales,  the  adductor  ha  :i  the 

versus  i«Hli<r. 

8l^MMARY  of  the  l^TTEltKAL  roridTEAL   XHn^Tv,—  i  nie 

plies  all  the  nuiiJeles  of  the  back  of  the  leg  and  m\^  of  i,., 
integument  of  the  plantar  aspect  uf  the  toea.  the  sole  of  the  fuot,^ 
in  part  that  of  the  h*\\er  half  of  the  bark  of  the  U<r. 

External  popliteal    or    peroneal    ner^e, — This   Mnne 


EXTEENAL   POPLITILIL   XEEA'E, 
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bng  tlie  outer  sitle  of  the  popliteal  spmo,  ]yin^  close  to  the 
;]e.     ConttnuinE^  cluwnwnrds  o\"er  the  outer  part  of  the  pjits- 

muselc  (between  it  and  the  biceps)  and  below  the  head  of 
the  nerve  turns  round  that  bone,  passing  between  it  and  the 
■ngUB  muflcle,  and  then  divides  into  the  antmor  tibial  and 
^-cutan^ous  nerves, 

28. — Some  artictdm*  and  cntaneous  hraDches  arc  derived  from 
I  pophteal  nerve  before  its  final  division. 
artictiktr  branches  arc^  condncted  to  the  outer  side  of  the  cap- 
lent   of  the  knee-joint   by  the  upjJt'r   and   lower  Jirtirnlar 

thiifc  side.  They  some  times  arise  to^^tber,  and  the  upper 
>nallj  springs  from    the    great    sciatic    nervu    befure    the 

e  place  of  division  of  the  external  pophteal  nerve^  a  branch 
recitrreni  ariicular  neri^e  ascends  through  the  tibialis  anticus 


TTAITEOUa    innTX!!  OF    TBI  Fig.  362. 

^  Of  TB1C  ^lca  AKO  foot 
<f^,  iLfttr  Eiraclifeld  soul 
I 

1  popliteal  nerve;  2,  its 
ich  ;  3,  pcroEcal  pomnuini' 

irhich  UDiteij  with  4^  the 
Ucfttifig,  in  5,  t  he  external 
re ;  6,  c^lciineal  bnnch  of 
phenoos;  7,  external  dorsal 

to  the  tiftli  too  ;  8,  dorsal 
it  tho  fourth  and  fifth  toes  ; 
;ata]ieoiis  nerve ;  10,  10,  its 
11 ,  nnioii  with  the  external 
i,  communication  between 
merbnuichca;  13|  anterior 
ifaovm  by  the  removal  d  ^ 
ides:  II,  it^  inner  terminal 
ling  in  the  space  between 
econd  toes,  where  it  gives 
do>nal  digital  hnuichc^  to 
I  aides;  15,   recurrent  ar- 

I 

I 

nterior  tibiail  recnr- 
;  its  filires  terminate 
that  muscle,  hut  one 
ments  may  reach  the 
f  the  knee-joint* 
cutaneous  hraiichm^ 
^0  in  numl)er,  supply 
i  the  back  pait  and 
I  the  lege* 

ual  ovjihular  commH- 
anch^  which  usually 
iiort  saphenous  nerve 
iddle  of  the  back  of  the 
ti^est  of  these  ner\'es, 

Bt4inces,  it  contiiiues  as  a  separate  braiiclu  and  its  cntaneons 
och  down  to  the  heel  or  on  to  the  outer  side  of  the  foot. 


^ 
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Another  cutimcous  branch,  often  arising  in  conjunction  wi 
foregoing:,  extends  along  the  ontcr  side  of  the  log  to  the  middle  u 
part,  sending  oilsets  both  backwards  and  fonvai-ds. 

KTUiciilo-ciitaneoiui  nerve. — ^The  musculo-cutaueoas  ncr 
scends  botAvecn  the  peronei  muscles  and  the  long  extensor  of  tl 
and  rciichcs  the  surface  by  perforating  the  fascia  in  the  lowi 
of  the  leg  on  the  anterior  aspect.  It  then  dindes  into  two  bn 
distinguished  as  external  and  internal,  which  proceed  to  tlie  toes 
two  branches  sometimes  perforate  the  fascia  at  difit-rent  sjH^Jts. 

Branches, — {a)  Muscular  branches  arc  given  to  the  iHjroueus 
and  peroneus  brera. 

(b)  Cutaneous  branches  given  off  near  the  primary  di\T3i 
distributed  to  the  lower  part  of  the  leg. 

{c)  The  infernal  branch  of  the  musculo-cutaneous  nerve,  j 
fonvanls  along  the  dorsum  of  the  foot,  furnishes  one  })nineh  to  tb 
side  of  the  great  toe,  and  another  to  the  contiguous  sides  of  the 
and  third  toes.  It  also  gives  oflfects  which  extend  over  the  inuer 
and  side  of  the  foot.  This  nerve  communicates  with  the  loiijrsapl 
ner\'e  on  the  imier  side  of  the  foot,  and  with  the  anterior  tibial 
between  the  first  and  second  toes. 

{d)  The  external  branchy  smaller  than  the  internal,  descends  oti 
foot  towards  the  fourth  toe,  which,  together  with  tlie  contin 
bordera  of  the  third  and  fifth  toes,  it  supplies  with  branches.  CnU 
nerves,  derived  from  this  branch,  spread  over  the  outer  ankle  ai 
outer  side  of  the  foot,  where  they  are  connected  witli  the  short  8a{)l 
nerve. 

The  dorsal  digital  ner\-es  arc  continued  on  to  tlie  last  phi 
of  the  toes. 

The  numl)cr  of  toes  supplied  by  each  of  the  two  divisions  ( 
musculo-cutaneous  nerve  is  liable  to  vary ;  together,  these  i 
commonly  supply  all  the  toes  on  the  dorsal  aspt^ct,  exceptiue  the 
side  of  the  little  toe,  which  receives  a  branch  from  the  short  sapl 
nerve,  and  the  adjacent  sides  of  the  great  toe  and  the  second  i 
Avhich  the  anterior  tibial  nerve  is  distributed  :  with  this  latter  b: 
however,  it  generally  communicates. 

Anterior  tibial  nerve. — The  anterior  tibial  nerve,  om 
iiig  between  the  fibula  and  the  peroneus  lonirus,  inrlines  oW 
l)eneatli  the  long  extensor  of  the  toes  to  the  fore  pan  of  the 
os.<eons  membrane,  and  there  comes  into  contact  with  the  a: 
tibial  vessels  ;  with  these  vessels  it  descends  to  the  fixmt  of  tlie 
joint,  where  it  divides  into  an  external  and  an  internal  branch.  Th 
ix?aclie.s  the  anterior  tibial  arteiy  aliout  the  junction  of  the  iipp< 
the  second  fourth  of  the  leg,  and  is  thence  placed  in  fiX'n: 
vessels  as  far  as  the  ankle,  at  which  spot  it  is  usually  un  thci 
side. 

Branches. — {a)  Muscular  bra?whes, — In  its  course  along  the  ' 
anterior  tibial  nerv'e  gives  offsets  to  the  adjacent  mu&.ks,  r.ani 
tibialis  anticus,  the  extensor  longus  digitoinun,  the  extensor  \ 
hallucis,  and  the  peroneus  tertius. 

(b)  An  articular  filament  for  the  ankle-joint  arises  from  the  lo^ 
of  the  nerve. 

(c)  The  external  Inrayich  of  the  anterior  ti])ial  nene  tnnis  o: 
over  the  tarsus  beneath  the  short  extensor  of  the  toes  :  and, 
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become  enlarp^ed  (like  the  posterior  interoBseous  nerve,  on  the  wrist) 
breaks  up  into  branches  which  supply  the  short  extensor  muscle,  and  the 
articulations  of  the  foot. 

(rf)  The  internal  branch,  continuing  onwards  in  the  direction  of  the 
anterior  tibial  nerve,  accompanies  the  dorsal  artery  of  the  foot  to  the  first 
interosseous  sixice,  and  ends  in  two  branches,  which  supply  the  integu- 


Fig.  363. 


Rg.    363.— DrsTRiDCTiux   op   the   brakchss  of  the 

BXTER5AL     POPLITEAL    NERVE   ON   TUB    FliOXT   OP   THE 

LEO  AND  DORSUM  OP  THE  FOOT  (iiftcF  Hirsclifeld  and 
LeveiOd).     ^ 

The  upper  jxart  of  the  pcroiieus  longns  muscle  has 
been  removed,  the  tibialis  anticus,  the  long  extensor  of 
the  great  toe  and  tlic  ]>eroneus  longus  are  drawn  apart 
in  the  leg  by  books  marked  a,  h^  and  r,  and  the  tendons 
tA  the  extensor  muscles  have  been  removed  on  the  dor- 
mm  of  the  fout  :  1,  external  popliteal  or  peroneal  nerve, 
winding  round  the  outer  iiart  of  the  fibula ;  1',  its  re- 
eorrent  articular  branches  exposed  by  the  dissection  of 
Ihe  upper  part  of  the  tibialis  anticus  muscle  ;  *J,  2, 
mnsculo-cutaneous  ner\'c  ;  2\  1\  twigs  to  the  long  and 
short  i)croneal  musclen  ;  3,  3',  internal  branch  of  the 
mnsculo-cutoncouH  nerve  ;  4,  A\  A\  its  external  branch  ; 
6«  external  saphenous  nerve,  uniting  at  two  places  with 
Ibe  outer  branch  of  the  musculo-cutaneous  ;  5',  its 
hnnch  to  the  outer  side  of  the  fifth  toe  ;  6,  placed  on 
Ibe  upper  part  of  the  exteni^or  longus  digitorum,  marks 
the  anterior  tibial  nerve  passing  beneath  the  muscle  ; 
6,  placed  farther  down  on  the  tendon  of  the  tibialis 
ttnticuH,  points  to  the  nerve  as  it  lies  in  front  of  the 
Ulterior  tihial  artery ;  6',  6\  its  muscular  branches  in 
the  leg  ;  G",  on  the  tendon  of  the  extensor  propriua 
bftllucis,  yomU  to  the  anterior  tibial  nerve  after  it  has 
nutfed  into  tlie  fm^t  behind  that  tendon ;  7,  its  inner 
btmnch,  uniting  with  a  twig  of  the  musculo-cutaneous, 
Mid  giving  the  doroil  digital  nerves  to  the  afljacent 
iidee  of  the  finst  and  second  toes  ;  8,  distribution  of  its 
outer  bniuch  to  the  extensor  brevis  digitorum  and  tarsal 
ftrticulatious. 


mciit  on  tlie  ]iei.i:]il>ouriiif]^  F.idcs  of  tlic  great 
toe  and  tlie  second  toe  on  their  dorsal  ag|>ect. 
It  communicate.^  with  tlic  internal  division  of 
the  mnsculo-cutaneous  nerve. 

From  the  internal  branch  one,  and  from 
the  external  two  or  three,  slender  interossfvus 
branches  are  sent  forwards  over  the  inter- 
oactatai-sid  spaces  to  the  metatar80-i)halangeal  articnlations.  The  second 
ind  sometimes  the  fii-st  of  these  nenes  give  twigs  to  the  dorsal  inter- 
56seoU8  nniscles  uj>on  which  they  lie.  (Uiidinger;  Cunningham,  Joura, 
Ajiat.,  xiii.,  ?,\)x.) 

Summary  of  tjik  external  popliteal  nerve. — This  nerve  sup- 
[)lic»8,  besides  articular  branches  to  the  knee,  ankle,  and  f(K)t,  the  peronei 
nuficles  and  the  extensor  muscles  of  the  foot,  also  tlv?  inteirnment  of  the 
5nont  of  the  leg  and  dorsum  of  the  foot.  It  gives  the  iKTtnieal  commu- 
licating  branch  to  the  short  saphenous  nene,  and  comnumicates  with 
Jie  long  saphenous  nerve. 


occipital  protubenmce  there  is  also  distnUuted  XM 
pfistiTJor  division  of  tiie  third  ^mal  nerve  ;  aiid  in  1 
the  ^eiit  (K^cipital  nerve  is  a  space  supplied  by  ai 
spinal  nervcB,  viz.,  tho  Ixick  of  the  pinua  of  the  efl 
iritcgUDieut  behind,  and  that  iu  front  over  the  parol 
snpphed  hy  the  gix;at  auricular  uen'o  ;  wliilc  betwee 
ner\-e  and  the  greiit  occipittxl  the  small  occipital  neP 
auricular  lirauch  of  the  pncumo-gastrie  nen^e  also  id 
back  of  the  ear. 

2,  In  tke  tnsulc.^ — The  jmsferior  (Uvuimis  of  the  ^ 
an  areii  c-xteadinji;  on  the  back  from  the  vertex  of  tho 
This  area  is  narrow  in  the  neck ;  it  is  expanded  i 
e^xtendin^^  over  the  kick  of  the  scapula ;  and  on  i 
tribntion  of  the  lumhnr  nerves  reaches  to  the  frreat  ti 

The  area  supplied  hij  the  cerriml  pleiv^^  besides  qs 
ah'eadj  mentioned,  on  the  lateral  part  of  the  skoJ], 
front  and  sides  of  the  neck,  and  the  upper  part  Q 
breast* 

Tlie  area  of  the  anterior  (Jivisions  of  ike  dorsal  am 
meets  superiorly  with  that  of  the  cer\ical  plexus,  ( 
that  of  the  |X)sterior  divisions  of  the  dorsal  md  lumh 
down  over  the  hannch  and  alon<c  bj  the  outer  part  of 
and  includes  part  of  the  scrotum  and  a  smidl  portiq 
of  the  thigh  internal  to  the  saphenous  opening* 

The  ptriimfin  and  ^ftnis  are  supphcd   by   the 
9crofiim  by  bmuches  of  the  pudic,  ijiferior  pudeudi 
nerves, 

3.  In  the  upper  Umb. — The  sJmttder^  supplie 
cervictd  plexus,  rereivcs  ics  cutaneous  nerves  infta 
insertion  of  the  deltoid,  frtjni  the  circumflex  nerve. 

The  ann  internally  is  sapplied  by  the  intercosto* 
the  nenre  of  Wrisberg.    The  inner  and  anterior  p^ 
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vmiplTing  about  tlirce  fingers  and  a  half  or  less,  and  the  ulnar  one  and  a 
iMuformore. 

On  tha  front  of  the  Imml,  the  median  ncn'e  supplies  three  fingers  and  a 

Jadf,  and  the  ulnar  one  and  a  half.     In  the  j;^///»  is  a  branch  of  the 

.  Samdian,  and  also  a  branch  of  the  ulnar,  given  off  above  the  wrist.    On 

"^^ilic  hall  of  the  thumdsive  branches  of  the  musculo-cutaneous,  median,  and 

'  sadial  nerves. 

^  In  the  lower  limb. — The  huttocJc  is  supplied  from  above  by  the 
^Otaneous  branches  of  the  posterior  divisions  of  the  lumbar  ner^'es,  with 
Jfce  ilio-hypogastric  and  lateral  branch  of  the  last  dorsal  nerves  ;  internally 
,yy  the  posterior  di\'isions  of  the  sacral  nerves  ;  externally  by  the  posterior 
ich  of  the  external  cutaneous  nerve  proceeding  from  the  front ;  and 
rfeiiorly  by  the  perforating  cutaneous  nerve  and  branches  of  the  small 
"ii^ic  nerve  proceeding  from  below. 
The  ihi//h  is  supplied  externally  by  the  external  cutaneous  nerve  from 
^~>ft  lumbar  plexus  ;  posteriorly,  and  in  the  upper  half  of  its  inner  aspect, 
^JJ^  ^^  small  sciatic  ;  anteriorly,  and  in  the  lower  half  of  the  imier  aspect, 
r^tte  middle  and  internal  cutaneous  of  the  anterior  crural,  the  latter 
Ang  frequently  assisted  by  the  obturator  ner\'e. 
The  leff  is  supplied  posteriorly  by  the  small  sciatic  and  short  saphenous 
Srveg  ;  internally  by  the  long  saphenous  and  branches  of  the  internal 
•^  ^•Itaneous  of  the  thigh  (or  obturator) ;  and  outside  and  in  front  by  cuta- 
^^OOua  branches  of  the  external  popliteal  nerve  and  by  its  musculo-cuta- 
^•oons  branch. 

On  the  dorsum  of  the  foot  are  the  branches  of  the  musculo-cutaneous, 

plying  all  the  toes  with  the  exception  of  the  adjacent  sides  of  the 

;  and  second,  which  are  supplied  by  the  anterior  tibial,  and  the  outer 

^We  of  the  httle  toe,  which,  with  the  outer  margin  of  the  toot,  is  supplied 

ly  the  short  saphenous  nen^e.    The  long  saphenous  is  the  cutaneous 

nerve  of  the  inner  side  of  the  foot. 

The  sole  of  f he  foot  is  supplied  by  the  plantar  nerves.  The  internal 
Jilaiitar  nerve  gives  branches  to  three  toes  and  a  half;  the  external  to  the 
lemaining  one  toe  and  a  half. 


gnrOP8I8    OF    THE    MirSCTTLAB    DISTSIBTTTION    OF    THE   CESEBEO- 
BPnrAL    NERVES. 

1.  To  muscles  of  the  head  and  fore  part  of  the  neck. — The 
muscles  of  the  orbit  are  mostly  supplied  by  the  third  cranial  nerve — the 
snperior  di\ision  of  that  nerve  being  distributed  to  the  levator  palpebra) 
and  the  superior  rectus  muscles  ;  and  the  inferior  division  to  the  inferior 
and  internal  recti  and  the  inferior  oblique.  The  superior  oblique 
mnscle  is  supphed  by  the  fourth  nerve,  the  external  rectus  by  the  sixth  ; 
while  the  tensor  tarsi  has  no  special  nerve  apart  from  those  of  the  orbi- 
cuIariB  palpebrarum,  which  are  derived  from  the  facial. 

The  sif})erfic'tal  muscles  of  tlie  face  and  scalj),  Avhich  are  associated  in 
their  action  as  a  group  of  muscles  of  expression,  together  with  the 
Imceinator  muscle,  are  supphed  by  the  seventh  cranial  nerve;  the 
Tctrahens  auriculam  and  occipitahs  muscles  being  supplied  by  its 
poeterior  auricular  branch. 

The  deep  muscles  of  iheface  employed  in  mastication,  viz.,  the  temporal, 
masseter,  and  two  pterygoid  muscles,  are  supplied  by  the  inferior  max- 
illary division  of  the  fifth  cranial  nerve. 
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MuaeUs  ahom  the  hijoid  toitei— The  mylo-hyoid  mnadb  n 
belly  of  the  digastrio  are  sopplied  hj  a  Bpeoial  branch  of  the  infeti 
maxillarj  division  of  the  fifth  cranial  nerve ;  the  poaterior  bdly  cf  I 
digastric  muscle  and  the  stjlo-hydd  are  sopplied  by  fanuMdMt  cf  I 
faSaL  The  genio-hyoid  and  the  mnsdes  of  the  trag^ne  noem  tli 
nervons  supply  from  the  hypoglossal  nerve. 

The  muscles  ascending  to  ih$  hytnd  bon$  andlarynxy  ris.,  the  stcn 
hyoid,  omo-hyoid,  and  stemo-thyroid,  are  sapplied  frcnii  the  ^^jtwiril 
branch  of  the  hypoglossal  nerve  and  its  loop  with  the  oemoal  pies 
while  the  tbyro-byoid  muscle  receives  a  separate  twig  irom  the  tvdl 
nerve. 

The  larytiXj  pfuirynXy  and  soft  palate, — ^Thc  crico-ihyroid  miiick 
supplied  bv  the  external  laryngeal  branch  of  the  pnetimo-gaitfic  ner 
and  the  other  intrinsic  muscles  of  the  larynx  by  the  recnrrent  laryngs 
The  muscles  of  the  pharynx  are  supplied  principally  by  the  phairngi 
branch  of  the  pneumo-gastric  ;  the  stylo-nharyngens,  however,  is  so 
plied  by  the  glosso-pharyngcal  nerve.  Of  Uie  murclea  of  the  aoft  pah 
unconnected  with  the  tongue  or  pharynx,  the  tensor  palati  recdves ! 
nerve  from  the  otic  ganglion  (which  dso  supplies  the  tensor  tympaa 
the  levator  palati  gets  a  twig  ftom  the  postenor  pabtine  branch  of  t 
spheno-palatine  ganglion  (Meckel),  ana  is  therefore  inncrvmted  by  i 
facial,  while  the  azygos  nvuhe  is  probably  supplied  from  the  same  soon 

a.  To  mofloles  belonging  exolnsii^tothe  troii^  wokAmasaA 
ascending  to  the  aknll. — ^All  those  muscles  of  tfis  back  which  act  np 
the  spine  and  head,  viz.,  the  splenius,  complexusy  erector  spinse,  and  t 
muscles  more  deeply  placed,  receive  their  supply  from  the  posteri 
divisions  of  the  spinal  nerves. 

The  sierno-mastoid  Is  supplied  by  the  spinal  accessory  nerve  and  ati 
of  the  ccrsical  plexus  coming  from  the  second  ccr\'ical  nen'c. 

The  rectus  capitis  anticus  major  and  minor  arc  supplied  by  twigs  frc 
the  upiXT  cervical  ner^'es  ;  the  longus  colli  and  sculeni  muscles  by  twi 
from  nearly  all  the  cervical  ncncs. 

The  muscles  of  the  chest-wall ^\\z,,i\\fi  intcrcostals,  subcostals,  levata 
costaruin,  scrrati  i^stici,  and  triangularis  stcrni,  are  supplied  by  l 
intercostal  ncr\es. 

The  ohliqiiiy  transversalis,  and  rectus  of  the  alxlomen  are  supplied 
tlic  lower  intercostal  nerves  ;  and  the  ohliqne  and  tniiisvcrse  mosr 
also  f^et  brandies  from  tlic  ilio-inj,aiinal  and  ilio-hyi><)pistrie  nerw?*.  T 
crnnastcr  muscle  is  supplied  by  the  genital  braneli  of  th-j  g:»?uiti>-cru] 
iicn'c. 

The  quadratus  lumhorum  (like  the  psoas)  receives  small  brandies  fK 
the  lumbar  nerves  before  they  f<»rin  the  plexus. 

The  diaphrifijin  ree*eives  the  plireiiitr  nerves  fr(»ni  the  fourth  and  fii 
ccrncal  nerves,  bniiiches  from  tiie  lower  inteivostal  nor>"es  <  Luschb 
and  likev.'iso  sympathetic  filaments  from  the  plexuses  round  the  phiw 
arteries. 

The  muscles  of  V'c  urethra  and  penis  are  snpplietl  by  the  pndic  ncrr 
the  levator  and  sphincter  ani  by  the  pudic  and  tlie  fourth  sncral  nerve 
and  the  coccy^jeu^  muscle  by  the  fourth  and  fifth  sacnil  ner\*os. 

3.  To  muscles  attaching  the  upper  limb  to  tlM  tnuk— Tl 
trajtezius  and  the  cleido-mastoid  receive  the  distribution  of  the  ir|N« 
accettjtort/  neno,  and,  in  union  with  it,  filaments  from  the  corvical  pkai 

The  ladmmus  dorsiracAycs  the  lon<^  sul>scapular  nen*e» 
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The  rhomboulei  are  supplied  by  a  special  branch  from  the  anterior 
livision  of  the  fifth  cervical  nerve. 

The  levator  anguli  scajmlce  is  supplied  by  branches  from  the  anterior 
livisions  of  the  third  and  fourth  cervical  nerves,  and  partly  also  by  the 
branch  to  the  rhomboid  muscles. 

The  seiraius  tnaf/nus  has  a  special  nerve,  the  posterior  thoracic, 
SeriTed  from  the  fifth  and  sixth,  sometimes  also  the  seventh,  cervical 

The  suhclartus  receives  a  special  branch  from  the  place  of  union  of  the 
&fth  and  sixth  cervical  nerves. 

The  pectoraks  are  supplied  by  the  anterior  thoracic  branches  of  the 
brachial  plexus,  the  larj^^T  muscle  receiving  filaments  from  both  these 
Djerves,  and  the  smaller  IVom  the  inner  only. 

4.  To  miuicles  of  the  upper  limb. — Muscles  of  the  shoulder, — The 
iupraspinatus  and  infraspinatus  are  supplied  by  the  suprascapular  nerve  ; 
fche  BubscapuLaris  by  the  upper  and  lower  subscapular  nerves  ;  the  teres 
major  by  tne  loAver  subscjipular  ;  and  the  deltoid  and  teres  minor  by  the 
circnmflex  nerve. 

Posterior  muscles  of  the  arm  aiul  forearm.— The  triceps,  anconeus 
Bnpinator  longus,  and  extensor  carpi  radialis  longior  are  supplied  by 
direct  branches  of  the  musculo-spiral  nerve  ;  while  the  extensor  carpi 
radialis  brevier  and  the  other  extensor  muscles  in  the  forearm  re- 
eeire  their  branches  from  the  posterior  interosseous  division  of  that 
nerve. 

Anterior  muscles  of  the  arm  and  forearm. — The  coraco-brachiah's, 
bicex)S,  and  brachialis  anticus  are  supplied  by  the  musculo-cutaneous 
nerve;  the  brachialis  anticus  likewise  frequently  receives  a  tAvig  from 
the  musculo-spiral  neiTc.  The  muscles  of  the  front  of  the  forearm  are 
supplied  bv  the  median  nerve,  with  the  exception  of  the  flexor  carpi 
uhiaris  and  the  inner  half  of  the  flexor  profundus  digitorum,  which  are 
aupplied  by  the  ulnar  nerve. 

Muscles  of  the  hand. — The  abductor  and  opponens  pollieis,  the  outer 
half  of  the  flexor  brevis  pollieis,  and  the  two  outer  hunbricales  muscles, 
arc  supplied  by  the  median  nerve :  all  the  other  muscles  receive  their 
nerves  from  the  uhiar. 

5.  To  miuieles  of  the  lower  limb. — Posterior  muscles  of  the  hip  and 
Viigh, — The  gluteus  maximus  is  supplied  by  the  inferior  gluteal  nerve  ; 
the  gluteus  medius  and  minimus,  together  with  the  tensor  vagin© 
femoris,  by  the  superior  gluteal  nerve.  The  pyriformis,  gemelli,  obtu- 
rator internus,  and  quadnitus  femoris  receive  special  branches  from  the 
sacral  plexus.  The  hamstring  muscles  are  supplied  by  branches  from  the 
great  sciatic  nerve. 

Anterior  and  internal  muscles  of  the  thigh. — The  p?oas  muscle  is  sup- 
plied by  separate  twigs  from  the  lumbar  nerves.  Tlie  iliacus,  quadricci)8 
extensor  femoris,  sartorius  and  pcctineus  are  supplied  by  the  anterior 
crural  nerve.  The  adductor  muscles  and  the  obturator  externus  are  sup- 
plied by  the  obturator  nerve,  but  the  adductor  magnus  likcAnse  receives 
a  branch  from  the  great  sciatic. 

Anterior  muscles  of  the  leg  and  foot. — The  muscles  in  front  of  the  leg, 
together  with  the  extensor  brevis  digitorum,  are  supplied  by  the  anterior 
tibial  nerve. 

Thtperoncus  longus  and  hrcvis  are  supplied  by  the  musculo-cutaneoua 
nerve. 
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Posterior  muscles  of  the  /(P/;.— The  gastrocncmias,  plantaris,  lolea 
and  popliteus  arc  supplied  by  branches  from  the  internal  pq)lite 
ner\'e  ;  the  long  deep  muscles,  viz.,  the  flexor  lonpis  di<|^itonim,  flexc 
longus  hallucis,  and  tibialis  posticos,  derive  their  nen'es  from  tk 
posterior  tibial. 

Planfar  muscles, — The  flexor  brevis  digitorum,  the  abductor  and  flex< 
brevis  hallucis,  and  the  inner  two  lumbriodes,  are  supplied  bj  the  iniem 
plantar  nerve  ;  all  the  others,  including  the  flexor  acccssorios  and  inte 
osseous  muscles,  are  supplied  by  the  external  plantar  uer^'e. 


SYMPATHETIC    NEBVSS. 

The  nerves  of  the  sympathetic  system  are  distributed  in  general  to  i 
the  internal  viscem,  and  to  the  coats  of  the  blood-vessels,  ^^(>mc  orgar 
however,  receive  nencs  also  from  the  ccrebro-spinal  system,  as  the  lun^ 
the  heart,  and  the  upper  and  lower  parts  of  the  alimentar}'  canal :  and 
is  probable  that  those  viscera  which  are  not  supplied  directly  in  this  m 
receive  fibres  derived  originally  from  cerebro-spmal  ner\'es  through  the 
sympathetic  plexuses. 

Tnis  division  of  the  nerv'ous  system  consists  of  a  somewhat  complioiu 
collection  of  ganjrlia,  cords  and  plexuses,  the  parts  of  which  may,  for  oa 
venience,  be  classified  in  two  groups,  viz.,  the  principal  ji^ngliated  cord 
and  the  great  prevertebral  plexuses  with  the  nerves  proceeding  fw 
them.  The  giinglia  of  union  ^vith  cranial  nerves,  viz.,  the  ophthalmi 
spheno-palatine,  otic  and  submaxillary  ganglia,  which  are  sometim 
regarded  as  constituting  a  third  division  of  the  sympathetic  system,  ha^ 
alreiidy  l)eeu  described  in  connection  with  the  fifth  ner\'e. 

The  great  gangliated  cords  are  two  in  number,  and  each  cnnsis 
of  a  scries  of  ixaii<.'lia  united  by  sliurt  intervening  cords,  si>metiia 
double.  These  ganirliated  cords  are  placed  symmetrically,  part-y  ; 
front,  and  piirtly  on  the  side,  of  the  vertebral  column,  extending  fp- 
the  l)aso  of  the  skull  to  the  coccyx.  Superiorly  they  arc  c<.»nnci't<5  wi: 
plexuses  which  enter  the  cranial  cavity,  while  inferiorly  they  c<  •nven.i' ■ 
the  sacrum,  and  terminate  in  a  loop  on  the  coccyx.  *  The  st'Ve: 
portions  of  the  cords  are  distinguished  as  cen'ical,  dorsal,  lumbar,  a: 
sacral,  and  in  each  of  these  pails  the  ganglia  are  equal  in  numl»er. ' 
nearly  so,  to  the  vertebne  against  which  they  lie,  except  in  ihe  n.c 
where  there  are  only  three. 

Connection  of  ilw  (jam/Uated  corrh  with  the  cerebrospinal  ^ij.^tcm, — T; 
ganglia  are  severally  connected  Avith  the  anterior  primary-  divisions 
the  spinal  nerves  in  their  nei^dd)ourhood  by  means  of  shi»rt  tilamtn:: 
each  connecting  filament  consisting  of  a  wliite  and  a  grey  p»rti«»n,  r 
former  of  which  may  be  c<»nsidercd  as  proceeding  from  the  8]>inal  ner 
to  the  ganglion,  the  latter  from  the  ganglion  to  the  spinal  iktvo.  A:  i 
uj)p(.T  eud  the  gangliated  cord  communicates  likewise  with  <vr.;t 
cranial  nerves.  The  main  cords  intervening  between  the  ganglia,  in 
the  smaller  filaments  connecting  the  ganglia  Avith  the  spinal  nenvs.  i 
com]>osed  <if  a  grey  and  a  white  part,  the  v/hite  King  cuutiuuous  w:: 
the  fibres  of  the  si>inal  nerves  prolonged  to  the  ganglia. 

From  the  connectinjir  branches  with  the  spinal  non-cs  minute  filamentii  inrr 
sinu-vcrtehralert — Lu;*chka)  are  given  off.  which  pass  inwanls  throuirh  the  ict< 
vertebral  foramina,  where  thev  are  joine<l  each  by  a  filament  from  the  trunk  of  'J 
oorrenponding  hjiin::!  n  ive.  and  aro  finally  distril)Utod  to  tlie  uuia  mater  azhi  ti 
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Fig.  364.— DiAORAMMATIO  OUTLDTB  OF  THB  8TM- 
PATHETIO  CORD  OV  OKI  SIDX  15  COKKIOTIOH  WITH 
THB  SPI5AL   KEBVES. 

The  full  description  of  this  figure  will  bo  found 
at  p.  590. 

On  the  right  side  the  following  letters  indicate 
parts  of  the  symi^thetic  nerves,  yix. — a,  superior 
cervical  ganglion,  communicating  with  the  upper 
cervical  spinal  nerves  and  continued  below  into 
the  great  sympathetic  cord  ;  6,  middle  cervical 
ganglion  ;  r,  d^  lower  cervical  ganglion  united 
with  the  first  dorsal  ;  </',  eleventh  donal  ganglion ; 
from  the  fifth  to  the  ninth  dorsal  ganglia  the 
origins  of  the  great  splanchnic  nerve  are  shown  ; 
/,  lowest  dorsal  or  upper  lumbar  ganglion ;  *Sy 
upper  sacral  ganglion.  In  the  whole  extent  of 
the  sympathetic  cord,  the  twigs  of  union  with  the 
BpinaJ  nerves  are  shown. 

Teins  of  the  spinal  canal,  and  to  the  bodies 
of  the  vertebras  (Lnschka,  "  Die  Nenren  d. 
menschl.  Wirbelkanales,"  Tttbingen,  1850; 
Riidinger,  **  Ueb.  d.Verbreitnng  d.  Sympathicoa 
i  d.  animalen  Rohre  ; "  Mtinchen,  1803). 

The  great  proTerteliral  plexuses 

comprise  tlirec  large  aggregations  of 
nenes,  or  nerves  and  ganglia,  situated 
in  front  of  the  spine,  and  occupying 
respectively  the  thorax,  the  abdomen, 
and  the  pelvis.  They  are  single  and 
median,  and  are  named  respectively  the 
cardiac,  the  solar,  and  the  hypogafitric 
plexus.  These  plexuses  receive  orauches 
from  the  cerebro-spinal  nerves,  as  well 
as  from  lx)th  the  gangliated  cords 
above  noticed,  and  they  constitute  centres 
from  which  the  viscera  are  supplied  vith 
nerves. 

dBTICAL    PABT   OF   TEE  QAMQUMXED 
COBD. 

In  the  neck,  each  gangliated  cord  is 
deeply  placed  Ixihind  the  sheath  of  the 
great  cervical  blood-vessels,  and  in  con- 
tact with  the  muscles  which  immediately 
cover  the  fore  part  of  the  vertebral 
colunui.  It  comprises  tliree  ganglia,  the 
6rst  of  which  is  placed  near  the  base  of 
the  skull,  the  second  in  the  lower  [>art 
of  the  neck,  and  the  third  immediately 
above  the  neOk  of  the  first  rib. 
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This   is  the  largest  ganglion  of  the     ^  ^^  ,,  ^ 
great  sympathetic  coitl.     It  is  continued    4^^1 
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eiii>crioTly  into  an  ascetKliiig  bmncl)»  and  ta]ier5  below  into  the 
iiectin<^  Cord,  so  as  to  prcsc^iit  usually  a  fosiform  sliapc  ;  Imt  tlu.nt 
considerable  varietj  in   tliis  respet   in   dillerent  cokcs,   the 
being  occasionally  broader  tliau   usual,  and  ?=r.nietiines  c*ingtric 
intervals.     It  has  the  reddis^h-^ney  eoluur  cUantctcriBtiu  of  the  j 
of  tbc  fiympatli^ic  system.     It  is  placed  on  the  rectus  antict 
muscle,  opi^Risite  the  secoud  and  third  cervical  Tertcbne,  nud  bchi 
iutcmal  carotid  artery. 

Cozmection  ivltli  spinal  nerves. — At  its  outer  side,  the  i 
ccnHcal  ii:audioii  is  com  ire  ted  with  the  first  four  spinal  nerves,  by  ; 
of  slender  cnrdi?,  which  hjive  tlie  etructnn;  pointed  out  in    the 
description  as  being  common  tu  the  eeries. 

The  circiuns^tance  of  this  gtiDglion  beiDg  connected  with  to  manr  t^  four  t^^ 
nerves,  together  with  Ite  occaiuoiiall)*  constricted  apijeamaoe^  in  favanmhle  to  k 
view  that  it  msiy  be  regarded  as  oousistiii^  of  seveml  ^an^lm  which  h« 

coclcsoed. 

Connectioii  with  cranial  nerres. — Smfdl  twlffs  connect  tlir ^■ 

or  its  cranial  ci>rd  with  the  lower  gjin^lion  of  the  pncunio-^r 
with  the  twelfth  cranial  nerve^  near  the  kise  of  the  fikuli  ;  ana  £ 
branch,  which  k  directed  U|»wanl8  from  the  puiglioa,  <li\i(}c6 
base  of  the  skull  into  two  tilt<ments,  one  of  whicli  ends  iu  tlic  \^ 
ganglion  of    the  ^'losso-phan'Ugeal  Bcrvo  ;    while  the  other,   cnt 
tlic  jugular  foramen,  joins  the  giuiglion  of  the  root  c»f  the  pr" 
gastric. 

Besides  the  branches  comiccting  it  with  cranial  and  gpinat 
the  first  ccrv  icid  ganglion  givi'5  off  also  the  ascending  branch,  phm 
Lrauchcs,  the  upper  eardiac  ncne,  and  braiichea  to  Uood-veeaek. 

Fig.  ZQ5. 
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The  fdU  ilefcinpii(«a  cf  tliis  6t^r&  ^iU  lie  found  at  p.  5<^I«  TIhi  foUoiriag  nsnkl^n 
refer  to  RytupiLthetic  nerrvs  and  their  coDiicctiont  :  0,  spheno-paltttiBA  pt&gHai ;  7. 
Vidiui  nerre  ;  9,  Ivye  deep  petrosal  norte  ;  1*^,  a  imrt  oi  the  iixth  nern^  noMiig 
twigs  from  the  onroiid  pkxoi  of  the  sjispnthctjis  ;  11,  lopcncir  cenrltidl 
grtn^fliim  ;  12,  iU  prolof^pitum  in  the  oarutid  Unmch  ;  15«  t/mpanic  liervv  j  14^ 
uoitiuji  it  to  the  s^rnipftlhetiaL 
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CAROTID   AXD    CA^^ERNOUS   PLEXUSES.  65S 

1.  Ascending  branch  and  cranial  plexuses. — The  ascending  or 
earotid  teanch  of  the  first  cemcal  ganglion  is  soft  in  texture  and  of  a 
reddish  tint,  seeming  to  be  in  some  degree  a  prolongation  of  the  ganglion 
itself.  In  its  course  to  the  skull,  it  is  concealed  bj  the  internal  carotid 
srtery,  with  which  it  enters  the  carotid  canal  in  the  temporal  bone,  and 
It  is  then  divided  into  two  parts,  which  are  placed  one  on  the  outer,  the 
other  on  the  inner  side  of  the  vessel. 

The  external  division  distributes  filaments  to  the  internal  carotid 
srtery,  recci\'es  one  or  two  twigs  from  the  tympanic  branch  of  the 
glosso-pharyngeal  (p.  578),  and,  after  communicating  by  means  of 
other  filaments  with  the  internal  division  of  the  cord,  fonns  the  carotid 
plexus. 

The  internal  division^  rather  the  smaller  of  the  two,  supplies  filaments  to 
the  carotid  artery,  and  goes  to  form  the  cavernous  2)Iexus.  The  terminal 
parts  of  these  divisions  of  the  cranial  cord  are  prolonged  on  the  trunk  of 
the  internal  carotid,  and  extend  to  the  cerebral  and  ophthalmic  arteries, 
around  which  they  form  secondary  plexuses,  those  on  the  cerebral  arterie? 
ascending  to  the  pia  mater.  One  minute  plexus  enters  the  eye-ball  with 
the  centnd  ai'tery  of  the  retina. 

It  was  stated  by  Ribes  (Mem.  de  la  Soci^t^  Mdd.  d'Emolation,  torn.  viii. ,  p. 
606)  that  the  cranial  prolongations  of  the  sympathetic  nerves  of  the  two  sides 
coalesce  with  one  another  on  the  anterior  communicating  artery, — a  small 
ganglion  or  a  plexns  being  formed  at  the  point  of  junction ;  but  this  connection 
has  not  been  satisfactorily  made  out  by  other  observers. 

Carotid  plezns. — The  carotid  plexus,  situated  on  the  outer  side  of 
the  internal  carotid  artery  at  its  second  bend  (reckoning  from  below), 
or  between  the  second  and  third  bends,  joins  the  fifth  and  sixth  cranial 
Qcrves,  and  gives  many  filaments  to  the  vessel  on  which  it  lies. 

BrajKlies. — {a)  The  connection  with  the  sixth  nerve  is  established  by 
means  of  one  or  tAvo  filaments  of  considerable  size,  which  are  supplied  to 
that  nerve  where  it  lies  by  the  side  of  the  internal  carotid  artery. 

(b)  The  filaments  connected  with  the  Gasserian  ganglion  of  the  fifth 
uerve  proceed  generally  from  the  carotid  plexus,  but  sometimes  from  the 
3avemoiLs. 

(c)  The  large  deep  petrosal  nerve 'psasiCA  forwards  from  the  outer  side 
rf  the  artery  to  the  posterior  aperture  of  the  Vidian  canal,  where  it 
joins  the  large  superficial  petrosal  from  the  facial  to  form  the  Vidian 
nerve,  which  is  continued  to  the  spheno-palatine  ganglion  (p.  503). 

(d)  The  small  deep  petrosal  nerve  passes  from  the  carotid  plexus 
backwards  to  the  tympanic  plexus  (p.  578),  and  probably  conveys 
sympathetic  fibres  to  the  latter. 

CaTemoiui  pleziis. — The  cavernous  plexus,  named  from  its  position 
in  the  sinus  of  the  same  name,  is  placed  below  and  rather  to  the  inner 
side  of  the  highest  turn  of  the  internal  carotid  artery.  Besides  giving 
branches  on  tlie  artery,  it  communicates  with  tlie  third,  the  fourth,  and 
the  ophthalmic  division  of  the  fifth  cranial  nerves. 

Brafuhes, — {a)  The  filament  which  joins  the  third  nerve  comes  into 
connection  with  it  close  to  the  point  of  division  of  that  nerve. 

(b)  The  branch  to  ih^  fourth  nerve,  which  may  be  derived  from  either 
the  cavernous  or  the  carotid  plexus,  joins  the  nerve  where  it  lies  in  the 
Brail  of  the  cavernous  sinus. 
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(r)  The  filaments  connected  with  the  ophtluilmie  trunk  of  (hi  fijfk 
nert'e  arc  supplied  to  its  inner  surface. 

{d)  The  ai/mpaiheiic  root  of  the  ophthalmic  ganglion  passes  from  the 
cavemous  plexus  into  the  orbit,  either  separately,  or  in  connection  with 
the  nasiil  nerve,  or,  according  to  Reichart,  with  the  third  nsrst 
(p.  r)5i)). 

(e)  Iklinutc  filaments  arc  furnished  to  the  pituitary  body. 

2.  Phauyngkal  nerves  and  tlexus.— These  nerves  arise  from  the 
fore  part  of  the  ganglion,  and  are  directed  obliquely  inwards  to  the  side 
of  the  pharynx.  Opposite  the  middle  constrictor  muscle  tliey  unite  with 
branches  of  the  i>neumo-ga6tric  and  glosso-pharyngeal  nerves  ;  and  by 
their  union  Avitli  these  nerves  the  pharyxigeal  plexus  is  formodL 
Branches  emanating  from  the  plexus  are  distributed  to  the  mosclcs  and 
mucous  membrane  of  the  pharynx.  One  or  two  filaments  pass  from 
these  bnmclie.^  to  the  sujierior  and  external  laryngeal  nerves. 

;5.  Uppkr  CAiiDiAC  XEUVE. — Each  of  the  cervical  ^nglia  of  the 
s}Tnpatlietic  furnishes  a  cardiac  branch,  the  three  bcinj^  named  respfc- 
tivcly  the  up])C'r,  middle,  and  lower  cardiac  nerves. 

These  InaiK-lies  are  cf»ntinued  singly,  or  in  connection,  to  the  lanre 
prevortebnil  centre  (cardiac  plexus)  of  the  thorax.  Their  size  varits 
oonsidci-ably,  and  Avhere  one  l.>ranch  is  smaller  than  common,  another 
will  be  fuund  to  be  increased  in  size,  as  if  to  comyvjusatc  for  the  defect. 
There  are  some  diirerenccs  in  the  disjx^sition  of  the  nen'es  of  the  right 
and  left  sides. 

The  upper  or  superficial  cardiac  nerve  of  the  rigJit  suh*  proceeds 
from  tAvo  or  more  branches  of  the  ganglion,  with,  in  s<jnie  instancies,  an 
<.flsetfrom  tlic  cord  connecting  the  first  two  ganglia.  In  its  cour?*? 
do\ni  tlie  neck  the  nciTC  lies  Ixjhind  the  carotid  sheath,  in  omtact  witii 
tlie  longus  colli  muscle  ;  and  it  is  ])laced  in  front  of  the  l(»\vfr  tlivriM 
iirtcry  an<l  the  nrniTent  larynireal  nerve.  Entering  the  thorax,  it  j'-jiv^ts 
in  some  rasc^  hcinre,  iu  OLhei*s  behind  the  sul»clavian  ar:erT,  and  is 
directed  along  the  innominate  artery  to  the  back  part  of  the  arJ-h  of  the 
aorta,  where  it  ends  in  the  deep  cardiac  plexus,  a  few  small  filanienu*  con- 
tinuing also  to  tlie  front  of  the  gi*eat  vessel.  Some  branches  a<.voini«:ii:j 
the  inferior  th}Toid  artery  to  be  distributed  to  the  thyroid  body. 

In  its  conrse  d<»wnwards  this  cardiac  nerve  is  rq)eatedly<\»niK-cteil  wiih 
other  brnnelu'S  of  the  sympathetic,  and  Avith  the  pneumo-irastrio  iivrw. 
Thus,  ahout  the  middle  V  the  neck  it  is  joine<l  by  some  lihiuients  fncj 
the  exteniMl  larvngi*al  nerve  ;  and,  rather  lower  down,  by  one  or  iw,i 
filaments  from  the  trunk  of  the  pneumo-pistric  nerve  (upper  tvrvi.d 
<'ardiac  iM-anchis)  :  la.stly,  on  entering  tln>  chest,  it  joins  with  the  rwar- 
rent  larvuL^'a!. 

Variety. — Iii-tOA'l  c  f  pa-'-inj;:  to  the  thorax  in  the  manner  flo5icrilK-»d.  tl>» 
Mi^KTior  cardiac  nerve  may  join  tlie  canliac  brunch  furni>heil  from  one  of  lie 
other  cervical  jian.i^lia.  Scari)a  descrilK'B  this  as  the  common  ilisiHi^^irion  of  the 
nerve:  hut  Cnivciihier  (**  Anat.  Descript.,"  t.  iii.,  7o7')  rotates  that  he  has  not  in  any 
ca.'ie  found  tho  cardiac  nerves  to  coiTCsiwnd  exactly  with  the  ti^urts«  of  the 
■Tabnke  Neiiiclo-ica'." 
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however,  this  nerve  etids,  either  wholly  or  in  part,  in  the  deep 

iac  plexns,  and  it  then  des?ceiids  Ijeliind  the  arch  of  the  aortu. 

4.  Branches  to  bumib-vessels. — The  nerves  whicli  ramifr  un  the 

«yleries  (nervi  molles)  syirin^  fi'om  the  front  of  the  ganghon,  and  twine 

:votiDd  the  tnink  of  the  external  carotid  arten\     Thej  are  also  prolonged 

on  the  branches  of  the  artery,  and  form  slender  plexuses  upon  them. 

>m  the  plcxTis  on  the  facial  artery  is  derived  the  filament  which  forms 

fljnipathetic  root  of  the  Bubmaxillary  gun gtion  ;  and  from  that  oa 

Hg.  see. 
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Fi^   356. — CoMXfi^jriOXS   O^    TUK    CCKVICAL    and    L  IP.  R    I>iHW\L   SVMllTiluilC   GIXOUA. 
A5U   KKRVE»  OS    TH8  LEFT  SIDE- 

The  full  description  of  this  figure  ynll  be  foanil  at  p.  580.  Tho  following  ntimljeim 
refer  to  the  pjmx>atbeiio  ganglia  and  nerves,  and  tbo«;  immediately  connected  with  them  : 
5),  pharrngcal  pleiua  ;  12,  13,  posterior  pnlraonary  plexus  ;  and  to  the  reader  s  left,  abo?o 
the  pafroonArjr  artery,  the  anfierficial  caniiac  plexns  ;  24»  superior  ccrri^al  ganglion  of  tliQ 
qmtMithetic  ;  2r^  middle  ccn'ical  ganglion  ;  :i6,  conjoined  inferior  cervical  and  fint  doiml 
gMi£liA  ;  27,  28,  2i),  30,  secood,  third,  fourth,  and  fifth  dorxj  ganglia* 
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the  middle  meningeal  artor}',  twigs  are  described  as  cxtcndinjr  to  the  otic 
ganglion,  as  Avell  as  to  the  geniculate  gangliou  of  the  facial  nervt 
(external  snporficial  petrosal  nerve,  p.  572).  One  filament  descends  fron 
these  nerves  to  the  carotid  gland. 

Microscopic  ganglia  are  frequently  met  with  in  the  vascalor  plcxi:5>(S.  sn: 
scTerol  lar^r  ones,  of  more  constant  oocnrrence,  have  been  described.  The  ma 
important  of  these  is  the  tvmjwral  ganglion,  of  abont  a  line  in  length,  ritnarei  o: 
the  external  carotid  artery  at  the  place  of  origin  of  the  posterior  anricolAr  bmidi 
it  is  said  to  receive  a  filament  from  the  stylo-hyoid  branch  of  the  facial  wast. 


MIDDIiX    CZRVIOAIi    GANGXiIOK. 

The  middle  ganglion  (thyroid  ganglion),  much  the  smallest  of  tL- 
cervical  ganglia,  is  placed  on  or  near  the  inferior  thyroid  artery,  oppoat 
the  sixth  cervical  vertebra.  It  is  nsually  connected  with  the  tiftli  aD* 
sixth  spinal  nerves,  bnt  in  a  somewhat  variahle  inanucr.  It  givt-s  vi 
th}T()id  branches  and  the  middle  cardiac  nerve. 

Thyroid  branches. — From  the  inner  side  of  the  ganjrlion  some  ii^h 
proceed  along  the  inferior  tlnToid  artery  to  the  thyroid  Ixxly,  when?  tlici 
loin  the  recnrrent  Liryngeal  and  the  external  laryngeal  nerves.  "Whik 
on  the  artery,  tliese  branches  communicate  with  the  upper  cardiac  nerve. 

I'he  middle  cardiac  nerve  (deep  or  great  caraiac  nerve)  of  6: 
rifjht  side  is  prolonged  to  the  chest  either  in  front  of  or  behind  tik 
siibelaviaii  artoiy.  In  the  chest  it  lies  on  the  trachea,  where  it  is  j^iinedM 
filaments  of  the  recurrent  laryngeal  nerve,  and  it  cuds  in  the  right  siife  -i 
the  deep  cardiac  plexns.  AMiile  in  the  neck,  this  nerve  communicates  wi:!: 
the  upper  cardiac  nerve  and  the  recurrent  branch  of  the  pueunu^gsistri'. 

On  tlie  ////  tiidp,  the  middle  cardiac  nerve  enters  the  cliest  botweea  t*:- 
left  (rarotid  and  Kiibclanan  arteries,  and  joins  the  left  side  of  ihe  iIl-^ 
cardiac  i)]oxus. 

Variety.— Tlie  middle  cervical  pnnjirlion  is  pomctimcs*  al>«eiit.  and  in  iha:  cix 
the  middle  cardiac  nerve  is  given  olF  by  tlie  iutcrgangliouic  cord. 


liOWER    CXRVIOAI«    QANaZilOK. 

Tlie  lower  or  third  cervical  gangh'on  is  irregular  in  8}iaj>e,  n^iuV. 
somewhat  Hattencd  and  rniiiul,  or  semilunar,  and  is  fiv«incntly  unii-^1  \- 
tlic  first  thoracic  ganglion.  Placed  in  a  hollow  l>etwoen  the  tnmsvtr? 
processed"  the  la  >t  cervical  vertebra  and  the  neck  of  the  first  rib,  i:  - 
coiicealed  by  the  vertebral  arteiT.  It  is  connLvted  by  slmrt  iNimninr. 
caling  cords  witli  the  Inwest  two  cervical  nerves.  Its  bninc^us  are  :> 
lower  cj'.rdiac  nerve,  and  oll'sets  to  blo<Ml- vessels. 

The  lower  cardiac  nerve,  issuing  from  the  third  oervii-.il  tr^.n/." 
or  from  the  lii-st  lh(»racic,  inclines  inwards  on  the  n'tfht  Siih\  N-hi::-i  :■■ 
HulM'ljiviau  artery,  and  terminates  in  the  cardiac  plexus  l>ehind  tlio  «v 
of  the  aorta.     It  communieates  with  the  middle  cardiac  and  n.c::r?.: 
lar}'ngeal  nerves  lK'bin<l  the  subclavian  artery. 

On  the  Irft  .v/'//',  the  lower  canliac  often  l)econios  Mcndod  \x::':i  :'* 
middle  cardiac  nerve,  and  the  c(»rd  resulting  fruni  their  uin\»n  ter.iii:-^:  ' 
in  the  drej)  cardiac  plexus. 

Branches  to  blood  vessels. — Fnan  the  lowest  cerviral  a::d  ::  > 
dorsal  ganglia  slender  bmnches  ascend  along  the  verte]»nil  ;'.re:y  i::  :' 
canal,  funning  a  pl.xus  round  the  vessel  by  their  inteivonimunilr*:;  i-n 
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[  sappljing  it  with  offsets.    This  plexus  is  connected  with  the  cervical 
1  nerves  as  they  cross  the  vertebral  artery,  and  its  ultimate  ramifi- 
tions  are  continucMl  on  the  intracranial  branches  of  the  vertebral  and 
^osQar  arteries. 

One  or  two  branches  pass  from  the  middle  cervical  ganglion  to  the 
'  cervical  or  first  dorsal  ganglion  in  front  of  the  subcla\ian  artery, 
^Evming  loops  round  the  vessel  (ansse  Yieusscnii),  and  supplying  it  with 
"  offsets. 


THOEACIO   PABT   OF   THE    OAHOLIATED   CORD. 

In  the  thorax,  the  gangliated  cord  is  placod  at  the  side  of  the  spinal 
ocdonm,  along  a  line  passing  over  the  heads  of  the  ribs.  It  is  covered 
Igr  the  pleura,  and  crosses  the  intercostal  blood-vessels. 

Opposite  the  head  of  each  rib  the  cord  usually  presents  a  ganglion,  so 
diat  there  are  commonly  twelve  of  these  ;  but,  from  the  occasional 
coalescence  of  two,  the  number  varies  slightly.  The  first  ganglion  when 
distinct  is  larger  than  the  rest,  and  is  of  an  elongated  form  ;  but  it  is 
often  blended  with  the  lower  cervical  ganglion.  The  rest  are  small, 
generally  oval,  but  very  various  in  form. 

Chmnection  with  spinal  nerves. — The  branches  of  connection  be- 
tween the  dorsal  ner^^es  and  the  ganglia  of  the  sympathetic  are  usually 
two  in  number  for  each  ganghon  ;  one  of  these  generally  resembling 
the  spinal  nerve  in  structure,  the  other  more  similar  to  the  sympathetic 
nerve. 

BRANCHES  OP  THE  GANGLIA. 

The  branches  furnished  by  the  first  Jive  or  six  ganglia  are  small,  and 
are  distributed  in  a  great  measure  to  the  thoracic  aorta,  the  vertebrae, 
and  ligaments.  Several  of  these  branches  enter  the  posterior  pulmonary 
plexns  (p.  585). 

The  branches  furnished  by  the  lower  six  or  seven  ganglia  unite  into 
three  cords  on  each  side,  which  pass  down  to  join  plexuses  in  the 
abdomen,  and  are  distinguished  as  the  great,  the  small,  and  the  smallest 
splanchnic  nerves. 

Ozeat  splaachnio  nerve. — This  nerve  is  formed  by  the  union  of 
small  cords  (roots)  given  off  by  the  thoi-acic  ganglia  from  the  fifth  or 
sixth  to  the  ninth  or  tenth  inclusive.  By  careful  examination  of  speci- 
mens after  immersion  in  acetic  or  diluted  nitric  acid,  small  filaments 
may  be  traced  from  the  splanchnic  roots  upwards  as  far  as  the  third 
ganglion,  or  even  as  far  as  the  first  (Beck,  Phil.  Trans.,  1846). 

Gradually  augmented  by  the  successive  addition  of  the  several  roots, 
the  cord  descends  obliquely  inwards  over  the  bodies  of  the  dorsal 
Tertebrse  ;  and,  after  perforating  the  cms  of  the  diaphragm,  terminates 
in  the  semilunar  ganglion,  frequently  sending  some  filaments  to  the 
renal  plexus  and  the  suprarenal  body. 

The  splanchnic  nerve  is  remarkable  from  its  white  colour  and 
firmness,  which  are  owing  to  the  preponderance  of  spinal  nerve-fibres 
in  its  composition. 

Varieties. — In  the  chest  the  great  splanchnic  nerve  is  not  nnfreqnentlj 

divided  into  parts,  and  forms  a  plexns  with  the  small    splanchnic    nerve. 

Occasionallj  also  a  small  ganglion  (splanchnic  ganglion)  is  formed  on  it  over 

the  last  dorsal  vertebra,  or  the  last  bat  one ;  and  when  it  pteseatA  a  v^^siloicv^ 

roL.  J.  TJ  TX 
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Fig.  307. — DiAGRAMMATIO  YIKW  OP  TBI  STXPATHITIC  CORD  OP  THB  AIOHT  SIDE,  SHOWIXO 
ITS  C0NXKCTI0N9  WITH  THE  PRINCIPAL  OERSBRO-SPINAL  SIERVRS  AHO  THE  KAIX  PREAORTIC 
PLEXUHES.       \ 

Cerelro-»pifial  Nttt'cs. — VI,  a  portion  of  the  sixth  cranial  nerve  as  it  passes  through 
the  cavernous  sinus,  receiving  two  twigs  from  the  carotid  plexus  of  the  sympathetic  nenre  : 
O,  ophthulinic  ganglion,  connected  by  a  twig  with,  the  cavernous  plexus;  M,  connection  of 
the  sphcDo-palatine  ganglion  by  the  large  deep  petrosal  nerve  with  the  carotid  plexus ; 
C,  cer\'ical  i)lexus  ;  Br,  brachial  plexus  ;  D  6,  sixth  dorsal  nerve  ;  D  12,  twelfth ;  L  8, 
third  lumbar  nerve  ;  S  1,  first  sacral  nerve  ;  S  3,  third  ;  S  5,  fifth  ;  Cr,  anterior  crural 
nerve  ;  Cr',  gi-eat  sciatic  ;  pn,  pneumo-gastric  nerve  in  the  lower  part  of  the  neck  ;  r,  re- 
current nerve,  winding  round  the  subcUivian  aioery. 

Siimiyithetic,  Cord. — c,  superior  cervical  ganglion  ;  c',  middle  ;  c",  inferior  ;  from  each 
of  these  ganglia  cardiac  nerves  (all  deep  on  this  side)  are  seen  descending  to  the  cardiac 
plexus ;  (/  1,  placed  immediately  below  the  first  dorsal  8ymi>athetic  ganglion ;  <£  6,  is 
opposite  the  sixth  ;  /  1,  first  lumbar  ganglion  ;  c  y,  the  terminal  or  coccygeal  ganglion. 

Preaortic  and  Visceral  PUxu$a. — pp^  pharyngeal  plexus  ;  pl^  posterior  pulmonary 
plexus,  .sprca<ling  from  the  pneumo-gastric  on  the  back  of  the  right  bronchus  ;  ca,  on  the 
aorta,  the  canliac  plexus,  towards  which,  in  addition  to  the  cardiac  nerves  from  the  three 
cervical  Kympathetic  ganglia,  other  branches  are  seen  descending  from  the  pneumo-gastric 
and  recurrent  nerves ;  co,  right  or  posterior,  and  eo\  left  or  anterior  coronary  plexus ; 
o,  oesophageal  plexus  in  long  meshes  on  the  gullet ;  «/>,  great  splanchnic  nerve ;  + ,  small 
splanchnic  ;  +  + ,  smallest  splanchnic  ;  the  first  and  second  of  these  are  shown  joining 
«r',  the  solar  plexus  ;  the  thu'd  descending  to  rf,  the  renal  ]ilexus;  connecting  branches 
))Ctweeu  the  solar  plexus  and  the  pneumo-gastric  nerves  arc  also  represented  ;  pn\  above 
the  jtlace  where  the  right  pneumo-gastric  passes  to  the  posterior  surface  of  the  stomach  ; 
pn"y  the  left,  distributed  on  the  anterior  surface  of  the  cardiac  portion  of  the  organ  ;  from 
the  solar  plexus  lar^c  branches  are  seen  surrounding  the  arteries  of  the  cceli.ic  axis,  and 
descending  to  /;w,  the  superior  mesentaric  plexus  ;  opposite  to  this  is  an  indication  of  the 
supnircnal  i)lexus  ;  below  re  (the  renal  plexus),  the  6]>ermatic  plexus  is  also  indicated  ; 
ao,  on  the  front  of  the  aorta,  marks  the  aortic  plexus,  formed  by  nerves  de.'scending  from 
the  solar  and  sujierior  mesenteric  plexuses  and  from  the  lumbar  ganglia ;  mi,  the  inferior 
mesenteric  plexus,  surrounding  the  corresponding  artery  ;  Ay,  hyiMgastric  plexus,  pUced 
l)etwcen  the  common  iliac  arteries,  connected  above  with  the  aortic  plexus,  receiving  nerves 
from  the  lower  lumbar  ganglia,  and  dividing  below  into  the  right  and  left  pelvic  or  inferior 
by]>oga.stric  ]>lexuses  ;  jd^  right  pelvic  plexus  ;  from  this  the  nerves  descending  are  joined 
by  those  from  the  plexus  on  the  superior  luemorrhoidal  vessels  mi*,  by  symi>athetic  nerves 
Irom  the  bacral  ganglia,  and  by  numerous  visceral  nerves  from  the  third  and  fourth  sacral 
iipinal  nerves,  and  there  are  thus  formed  the  rectal,  vesical,  and  other  plexuses,  which 
niniify  upon  the  viscera  from  behind  forwards,  and  from  below  upwards,  as  towards  tr, 
and  r,  the  rectum  and  bhidder. 

fUTangcmcnt,  several  small  gfacglia  havo  been  observed  on  its  divisions.  Accord- 
ioK  to  Cunningham,  the  splanchnic  ganglion  is  olwajs  present  on  the  right 
side  (Joum.  Anat,  ix.,  803). 

In  ciK^ht  instances  out  of  a  large  nnmber  of  bodies.  Wrisberg  observed  a  fourth 
fplonchnic  nerve  (nervus  splanchnlcus  sapromos).  It  is  described  as  formed  by 
offsets  from  the  cardiac  nerves,  and  from  the  lower  cervical  as  well  as  some  of 
the  upper  thoracic  ganglia.  ('*  Observ.  Anatom.  de  Nery.  Yiscerum  particula 
prima, "  p.  2.i,  sect.  3.) 

Small  splanclinic  narva. — ^Thc  small  or  second  splanchnic  nerve 
sprin<rs  from  the  tenth  and  eleventh  j^angliu,  or  from  the  ncighlxmring 
jwirt  of  the  cord.  It  paRses  alon^  with  the  preceding  nerve,  or  separately, 
thronprh  the  diapliragni,  and  ends  in  the  cceliac  ])lexus.  In  the  chest, 
this  nerve  often  communicates  with  the  large  splanchnic  nerve  ;  and  in 
«omc  instances  it  furnishes  filaments  to  the  renal  plexus,  esiKJcial I j  if  the 
lo^vcst  splanchnic  nerve  is  very  small  or  wantinjr. 

Smallest  splanchnio  naxre. — This  nerve  (nerv.  renalis  posterior — 
^Valtcr)  arises  from  the  twelfth  thoracic  ganglion,  and  communicates 
sometimes  with  the  nerve  last  described.  After  piercint?  the  diaphragm, 
:it  ends  in  the  renal  plexus^  and  in  tho  inferior  part  of  the  co^Uoyc^  vV^i^^^^k. 

\s  \x  *i 
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LimBAB   PABT   OF   TEE   OAVOUATED   COBD. 

In  the  Innihar  region,  the  two  gangliated  cordfi  approach  one  ano 
more  nearly  than  in  the  thorax.  They  are  placed  before  the  bodi' 
the  vertebra},  each  lying  along  the  inner  margin  of  the  psoas  mof 
and  that  of  the  right  side  is  partly  covered  by  3ie  vena  cava,  that  o; 
left  by  the  aorta. 

The  ganglia  are  small,  and  of  an  oval  shape.  They  are  comni 
four  in  numlx?r,  but  occasionally  their  nnmber  is  diminished,  and 
are  then  of  larger  size. 

Connection  with  spinal  nerves. — In  consequence  of  the  greatci 
tance  at  which  the  lumbar  ganglia  are  placed  from  the  intervertebral 
mina,  the  l»ranches  of  connection  with  the  spinal  nerves  are  longer  tte 
other  parts  of  the  gangliated  cord.  There  are  generally  two  connei 
branches  for  each  ganglion,  but  the  number  is  not  so  uniform  as  it  i 
the  chest ;  nor  are  those  belonging  to  any  one  ganglion  connected  al 
with  the  same  spinal  nerve.  The  connecting  branches  accompan; 
lumbar  arteries,  and,  as  they  cross  the  bodies  of  the  vcrtebraB,  are  coi 
by  the  fibrous  Ixmds  which  give  origin  to  the  psoas  mtiscle. 

Branch ES. — The  branches  of  these  ganglia  are  uncertain  in 
number.    Some  join  the  plexus  on  the  aorta  ;  others  descending  g 
form  the  h}T)ogastric  plexus.    Several  filaments  are  distributed  t€ 
vcrtebnc  and  the  ligaments  connecting  them. 

8ACBAL   PABT   OF   TEE   OAHOLIATED    COBD, 

Over  the  sacrum,  the  gangliated  cord  of  the  sympathetic  nerve  isi 
diminished  in  size,  and  gives  but  few  branches  to  the  viscera, 
position  on  tlie  fi'ont  of  the  sacnim  is  along  the  inner  side  of  the  ant 
sacral  foramina  ;  and  like  the  two  series  of  those  foramina,  the  righl 
left  cords  approach  one  another  in  their  progress  downAvarils.  The  i 
end  of  each  is  united  to  the  last  lumbar  ganglion  by  a  single  or  a  A 
iL^terganglionic  cord  ;  and  at  the  lower  end  they  are  connected  by  n 
of  a  loop,  in  wliieh  a  single  median  ganglion,  r/anr/Iion  imjxir  or  cocc 
gan/fJio/iy  i)laced  on  the  fore  part  of  the  coccyx,  is  often  found, 
sacral  ganglia  arc  usually  four  in  number ;  but  the  variation  boi 
size  and  number  is  more  marked  in  these  than  in  the  thoracic  or  lu 
ganglia. 

Connection  with  spinal  nerves. — From  the  proximity  of  the  i 
ganglia  to  the  spinal  nerves  at  their  emergence  from  theforamini 
communicating  branches  are  very  short :  there  are  usually  two  for 
ganglion,  and  these  are  in  some  cases  connected  with  different  i 
nerves.  The  coccygeal  nerve  communicates  with  the  last  sacral,  c 
coccygeal  ganglion. 

BuAN'CiiKS. — The  branches  proceeding  from  the  sacral  gandit 
much  smaller  than  those  from  other  ganglia  of  the  cord.  The 
for  the  most  part  expended  on  the  front  of  the  sacrum,  and  joii 
corresponding  branches  from  the  opposite  side.  Some  filaments 
one  or  two  of  the  upper  ganglia  enter  the  pelvic  plexus,  while  o 
go  to  form  a  plexus  on  the  middle  sacral  artery.  From  the  loop 
necting  the  two  cords,  filaments  are  given  to  the  coccyx  and  to  the 
ments  about  it,  and  to  the  coccygeal  gland. 
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CC2  SYMPATUETIC    XER\"ES. 

cmbracin.ir  tlic  n^ot  of  the  aort«i.  It  accomi>anies  the  rijrht  rrr.-^i 
aiterv  on  thu  lieart,  Rciuling  its  branches  upwards  ami  duwuwanls  tc 
auricle  and  ventricle. 

The  It'ft  foronnnj  plexus  is  larger  than  the  right,  and  is  deriveil  mi 

\  from  the  left  half  (jf  the  deep  canliac  ]>lexus.     Ikinir  directed  f.Tn 

Ijetwcen  the  pulmonary  artery  and  the  k-ft  auricular  ai^|Kndn;ro,  it  n: 

the  left  cornuniT  arteiy,  and  Buhdivides  iuto  two  i»rincipal  p«jrti.iii5^ 

accompany  the  primary  divisions  of  that  vessel. 

Xon'ons  filaments  ramif}'  in  great  nnmbcr  nndcr  the  pcricardiom.  c*iv; 

on  the  ventricular  portion  of  the  heart.     They  are  not  fo  eai^ily  dirtin^oii^l: 

man  ait  in  K>mc  animaK     In  the  heart  of  the  calf  or  the  Ir-m^  they  arc  di<t 

I  8cen  without  dissection,  running  in  lines  which  cro<?  obliquely  the  ttc 

I  !  librcf'.     lioniak  was  tho  first  to  observe  that  these  branches  are  f  ami*hH] 

!  hmall   prnng-lia.  l)oth   on   the  surface  and  in  the  mnscular  substance  (M 

•*Archiv, ''   1.^44).     For  a  description  of  the  Ganglia  and  Nerves  of  the 

•  from  original  observations,  see  I.  Bell  Pettigrcw,  •'  Physiol,  of  the  Circuli 

&c.,l«74.  p.  2y;j. 

SOIiAB   OR   SFiaABTBIO    PUBZUS. 

The   sohir    or    epigastric    plexus,  the  largest   of    tho    prever 
(\-utre.s,  is  placed  at  the  uj)per  part  of  the  aljdomcH,  Ix^hind  the  stu: 
and  in  rn»nt  <.»f  the  aorta  and  the  pillars  of  the  diaplira<:iu.     Surron 
i  the  origin  of  the  coeliac  axis  and  the  superior  mesenteric  artery,  it 

J-  pies  the  interval  hetween  the  suprarenal  bodies,  and  extends  (Ioami 

(. .  us  far  as  the  pancreas.    The  plexus  consists  of  nervous  cords, 

I  several  ganglia  of  various  sizes  connected  with  them.      Tlie 

\  splanchnic  nerve  on  both  sides,   and  some  branches  of  the  pii 

J  Kiistric,  terminate  in  it.     The   branches  given  off  from    it   an- 

numerous,  and  acc<»mpany  the  arteries  to  the  x^n"<^'ipid  visrda  < 
abdomen,   cnnstituting    so    many  secondary  plexuses    on   the  v 
■  Thus,  (liai>hiagniatic,  cirliac,  mesenteric,  and  other  i)lcxuscs  are 

;  iiised,  which  follow  the  coiTcsponding  arteries. 

Semilanar  ganglia. — The  s<»liu-  plexus  contains,  as  already 

tioned,  several  ganglia  :  and  by  the  size  of  these  Ixxlies  it  is  distinl*^ 

fruni  the   other  ])i*e vertebral  plexuses.      The  two  ]>rin<.-ii»al  giim 

^  masses,  named  snnihniory  though  they  have  often  litlle  of  the  for 

name  implies,  (.)ccuj)y  the  ui)jxjr  and  outer  part  of  the  plexus,  one  oi 

side,  and  are  placerl  dose  to  the  suprarenal  bodies  by  the  side 

i  ,  cccliac  and  the  superior  mesenteric  arteries.     At  the  uj)per  end,  wi 

'jr'  expanded,  each  ganglion  receives  the  great  splanchnic  nurvc. 

;/         '  Diaphragmatic  or  phrenic  plexns. — 'J' he   nencs  con]p>sin 

plexus  are  derived  from  the  upi)cr  part  of  the  semilunar  ganglii.' 

aixx  larger  on  the  right  than  on  the  left  side.     Accompinying  the  w 

along  the  lower  surface  of  the  diaphragm,  the  nerves  sink  into  th 

stance  of  the  nuiscle.    They  furnish  some  filaments  to  the  supi 

body,  and  join  with  the  spinal  phrenic  nerves. 

At  the  right  side,  on  the  under  surface  of  the  diaj>hragin,  and  m 
supnu-enal  body,  there  is  a  small  ganglion,  {lUnjihratjDiatic  or  y 
gantjliony)  whieh  marks  the  junction  between  the  ])hrenic  nerves 
spinal  and  sympathetic  systems.  From  this  small  ganglion  fila 
arc  distributed  to  the  vena  cava,  the  suprarenal  Ijody,  and  the  h 
plexus.     On  thu  left  side  the  ganglion  is  wanting. 

Suprarenal  plexns. — The  suprarenal  ne^^•es  issue  from  tlie 
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"^^exTis  and  the  outer  part  of  the  Rcmiliinar  gan<rlion,  a  few  filaments 

hieing  added  from  the  diaphra^rmatic  plexus.     They  are  short,  but 

^mmcroiis  in  comparison  with  the  size  of  the  body  which  they  supply : 

'khey  enter  the  upjxir  and  inner  parts  of  the  suprarenal  capsule.    These 

>ierves  are  continuous  Ijelow  with  the  renal  plexus.    The  plexus  is  joined 

Ity  branches  from  one  of  the  splanchnic  nerves,  and  presents  a  ganglion 

{gang},   splanrhficO'Suprarenak),  where    it    is    connected   with  those 

branches.    The  plexus  and  ganglion  are  smaller  on  the  lett  than  on  the 

right  side. 

Senal  plexns. — The  nerves  forming  the  renal  plexus,  fifteen  or 
twenty  in  numlx'r,  emanate  for  the  most  |>art  from  the  outer  side  of  the 
■emiUmar  ganglion ;  but  some  are  added  from  the  solar  and  aortic 
plexuses.  -Moreover,  filaments  from  the  smallest  splanchnic  nerve,  and 
ocoisionally  from  the  other  splanchnic  nerves,  tcnninate  in  the  renal 
plexus.  In  their  course  along  the  renal  artery,  ganglia  of  difierent  sizes 
(jrenal  (tcmylin)  are  formed  on  these  nerves.  Lastly,  dividing  with  the 
branching  of  the  vessel,  the  nerves  follow  the  renal  arteries  into  the  sub- 
stance of  the  kidney.  On  the  right  side  some  filaments  are  furnished 
to  the  vena  cava,  behind  Avhich  the  plexus  passes  with  the  renal  artery  ; 
and  on  both  sides  ofisets  ])ass  to  the  spermatic  plexus. 

Spermatic  plexus. — This  small  plexus  commences  in  the  renal,  but 
receives  in  its  course  along  the  siiermatic  artery  an  accession  from  the 
aortic  plexus.  Continuing  downwards  to  the  testis,  the  spermatic  nerves 
arc  connected  with  others  which  accompany  the  vas  deferens  and  its 
artery  from  the  pelvis. 

In  the  female,  the  plexus,  like  the  arteiy,  is  distributed  to  the  ovary 
and  the  uterus. 

Ccaliac  plexus. — This  plexus  is  of  large  size,  and  is  derived  firom  the 
fore  part  of  the  great  epigastric  plexus.  It  sun-ounds  the  coeliac  axis  in 
a  kind  of  membranous  sheath,  and  subdivides,  with  the  artery,  into 
coronary,  hepatic,  and  splenic  plexuses,  the  branches  of  which  form 
communications  corresponding  with  the  arches  of  the  arterial  anasto- 
mosis. The  plexns  receives  offsets  from  one  or  more  of  the  splanchnic 
nerves,  and  on  the  left  side  a  considerable  branch  from  the  right 
pueumo-gastrio  nerve  is  continued  into  it. 

The  coronarf/ plerus  is  placed  with  its  arteiy  along  the  small  curvature 
of  the  stomach,  and  unites  with  the  nerves  which  accompany  the  pyloric 
artery,  as  well  as  with  branches  of  the  pneumo-gastric  nerves.  The 
nerves  of  this  plexus  enter  the  coats  of  the  stomach,  after  running  a 
short  distance  beneath  the  peritoneum. 

The  /lejxttic  ^flo-ruSy  the  largest  of  the  three  divisions  of  the  coeliac 
plcxos,  ascends  Avith  the  hepatic  vessels  and  the  bile-duct,  and,  entering 
the  substance  of  the  liver,  ramifies  on  the  branches  of  the  portal  vein 
and  the  hepatic  artery.  OfiFsets  from  the  left  pneumo-gastric  nerve  join 
the  hepatic  plexus  at  the  left  side  of  the  vessels.  From  this  plexus  fila- 
ments are  furnished  to  the  right  suprarenal  plexus,  as  well  as  other 
secondary  plexuses  which  follow  the  branches  of  the  hepatic  artery. 
Thus  there  is  a  ct/fiiic  plexus  to  the  gall-bladder  ;  and  there  are  pyloric, 
gaistro-epijiloicy  and  pancreaiico'duodenal  j^l^xuses,  which  unite  with 
coronary,  splenic,  and  mesenteric  nerves. 

The  splenic  plexus,  continued  on  the  splenic  artery  and  its  branches 
into  the  substance  of  the  spleen,  is  reinforced  at  its  beginning  by 
branches  from  the  left  semilunar  ganglion,  and  by  filaments  from  the 
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right  vnj^iB  nciTC.  It  furnishes  the  left  gastro-ej/iploic  and  panrnc'j: 
jijfiruitcs^  which,  course  along  the  corresponding  braiidK*s  of  the  sjikLs. 
artery,  and,  like  the  vessels,  are  distributed  to  the  stomach  aai 
pancreas. 

Superior  mesenteric  plexus. — The  plexus  accompanjin^  the 
superior  nKSCuteric  artery,  Avhiter  in  colour  and  firmer  than  any  of  lie 
T»rccediug  oflktts  of  the  solar  i)lexu9,  envelopes  the  artery  in  a  mini- 
lyraniform  sheath,  and  receives  a  pn>longation  from  the  jniiction  of  iLe 
right  pneumo-irastric  nerve  Avith  the  cucliac  ]»lexus.  Near  the  pwx  •■:' 
the  artery,  ganglionic  masses  (gangl.  meseraica)  occur  in  connecii-L 
witli  the  iierA-es  of  this  ])lexua. 

The  olfsets  of  tlie  plexus  arc  in  name  and  distribution  tlic  same  as  d? 
vessels.  In  their  prc»gress  to  the  intestine  some  of  tlic  ncrws  ijnit  the 
arteries  which  first  supported  them,  and  are  directed  forwanls  ia  the 
intervals  iKitween  the  vessels.  As  they  proceed  they  divide,  ami  mntt 
with  lateral  brjiuches,  like  the  arteries,  but  witliout  the  sanie  n.-;niIaritT : 
they  finally  pjiss  upon  the  intestine  along  the  line  of  attachiucut  of  itt 
mesentery. 

Aortic  plexus.— The  aortic  or  intcrmesenteric  plexus,  placed  a!-  r, 
the  al)d«)Uiinal  aorta,  and  occupying  the  interval  betAvcen  the  origin* '^: 
the  suiKTior  and  inferior  mesenteric  arteries,  consists,  for  the  most  \<ir. 
of  two  lateral  cords,  connected  with  the  seinihinar  }2:an«:lia  and  t\::u 
plexuses,  which  arc  extended  on  the  sides  of  the  af  )rta,  and  which  ni«: 
m  several  coniuiunicating  branches  over  the  front  of  tliat  vessel.  It  is 
joined  by  branches  from  some  of  the  lumbar  ganglia,  and  ]ire.<L-nt«  c: 
unfrcrpiently  one  or  more  distinct  gimglionic  enlargements  tuwanis  VJ 
centre. 

The  aortic  plexus  furnishes  the  infiTJor  mesenteric  plexus  and  ]y\n  • : 
the  spenniitic,  gives  sonic  filaments  to  the  lower  vcn:i  cava,  and  '.r.'^ 
below  in  the  hyiM.gastric  plexus. 

Inferior  mesenteric  plexus. — This  plexus  is  dcri\ed  ]irinti|  i"" 
from  the  left  lateral  pan  of  the  aortic  plexus,  and  cl(»sely  siirroun-ls  w.:' 
a  network  the  inferior  mesenteric  artery.  It  distrilmros  UL-rvt-i  t-»  :!■ 
left  or  descending  part  and  the  sigmoid  fiexun.-  of  the  <*oh.ii,  an^l  ;!»>:*■: 
in  sujiplyiiig  the  rectum.  The  nerves  of  this  plexus,  like  tlni^e  .:' : . 
Buperior'nHsenteric  plexus,  are  firm  in  texture  and  of  a  whitish  r.|..::r 

The  hi;i:lie>5t  branches  (those  on  tlic  left  colic  artery)  art-  conii.a- 
with  the  last  branches  (middle  colic)  of  the  superior  niesciitorii-  j!:V"' 
while  others  in  the  T»'jlvis  unite  with  oUsets  derived  from  the  kL. 


plexus. 


HYPOaASTRIO    PLIXUB. 

The  liyp<»gastric  plexus,  the  ass;  inblage  of  nerves  dostincl  f.-r  :': 
supply  of  the  viscera  of  the  jMlvis,  lies,  invested  in  a  sliearh  «»f  u  ".* 
Cdunective  tissue,  in  the  interval  between  the  two  ci>nun«>n  ili.ic  ar.'r.  ■ 
It  is  formed  by  the  proluiigatiuns  of  the  aortic  ]»lexus  i.n  eacii  >  . 
which  receive  considerable  branches  fri»m  the  lumbar  iruTiL'lia.  and. ;.:'-. 
crossing  the  common  iliac  artery,  interlace  in  the  furin  of  a  tlat  jil--\if  r: 
mass  placed  in  front  of  ihe  lowest  hnnbar  vertel)ra.  The  jilcAU<  c-ii :;».":. 
no  distinct  ganirlia.  At  the  l'W<r  end  it  divider  fnti»  twu  j^arrs.  "\tL"': 
are  din-eted  forwards,  one  to  eaeh  Sfide  of  the  i»elvic  vi;jL*era,  and  f.r- 
the  pelvic  plexns^<. 


PELVIC   PLEXUS.  666 

FXZiVIO    FliXXUB. 

The  pelvic  or  inferior  hypogastric  plexuses,  one  on  each  side,  are 
fdaoed  in  the  lower  part  of  the  pelvic  cavity  by  the  side  of  the  rectum, 
ud  of  the  vagina  in  the  female.  The  nerves,  continued  from  the  hypo- 
■nBtric  plexus,  enter  into  repeated  communications  as  they  descend,  and 
■Mrm  at  the  points  of  connection  small  knots,  which  contain  a  little 
Biuiglionic  matter.  A^r  descending  some  way,  they  become  united 
vifch  branches  of  the  spinal  nerves,  as  well  as  with  a  few  offsets  of  the 
■Bcral  eanglia,  and  the  union  of  all  constitutes  the  plvic  plexus.  The 
ispiiial  branches  which  enter  into  the  plexus  are  furnished  from  the  third 
and  fourth  sacral  nerves,  occasionally  also  the  second.  Small  ganglia 
wm  formed  at  the  places  of  union  of  the  spinal  nerves,  as  well  as  else- 
iHiere  in  the  plexus  (plexus  gangliosus — Tiedemann). 

F^m  the  plexus  so  constituted,  numerous  nerves  are  distributed  to 
tbe  pelvic  viscera.  They  correspond  with  the  branches  of  the  internal 
filiac  artery,  and  vary  with  the  sex ;  thus,  besides  haemorrhoidal  and 
Tesical  nerv  es,  which  are  common  to  both  sexes,  there  are  nerves  special 
to  each : — namely,  in  the  male  for  the  prostate,  vesicula  seminalis,  and 
"ynm  deferens  ;  in  the  female,  for  the  vagina,  uterus,  ovary,  and  Fallopian 
tube. 

•  The  nerves  distributed  to  the  urinary  bladder  and  the  vagina  contain 
« larger  proportion  of  spinal  nerves  than  those  furnished  to  the  other 
pelvic  viscera. 

Stemorrhoidal  plaxiui. — These  slender  nerves  proceed  from  the  back 
^pait  of  the  pelvic  plexus.  They  join  with  the  nenes  (superior  haimor- 
Yhoidal)  which  descend  with  the  inferior  mesenteric  artery,  and  penetrate 
the  coats  of  the  rectum. 

▼asieal  pleziui. — The  nerves  of  the  m-inary  bladder  are  very  nu- 
merous. They  are  directed  from  the  anterior  part  of  the  pelvic  plexus 
to  the  side  and  lower  part  of  the  bladder.  At  first  these  nerves 
sooompany  the  vesical  blood-vessels,  but  afterwards  they  leave  the 
"veaBcls,  and  subdivide  into  minute  branches  before  perforating  the 
^muscular  coat  of  the  organ.  Secondary  plexuses  are  given  in  the  male 
■to  the  vas  deferens  and  the  vesicula  seminalis. 

'  The  nerves  of  the  vas  deferens  ramify  round  that  tube,  and  communi- 
cate in  the  spermatic  cord  with  the  nerves  of  the  spermatic  plexus. 
•Those  furnished  to  the  vesicula  seminalis  form  an  interlacement  on  the 
iresicula,  and  some  branches  penetrate  its  substance.  Other  filaments 
from  the  prostatic  nerves  reach  the  same  structure. 

Prostatio  plexns. — The  nerves  of  this  plexus  are  of  considerable 
«i«,  and  pass  onwards  between  the  prostate  gland  and  the  levator  ani. 
Some  are  furnished  to  the  prostate  and  to  the  vesicula  seminalis  ;  and 
the  plexus  is  then  continued  forwards  to  supply  the  erectile  substance  of 
the  penis,  where  its  nerves  are  named  cavernous, 

Oavernous  nerves  of  the  penis. — These  are  very  slender,  and  difficult 
to  dissect.  Continuing  from  the  prostatic  plexus,  they  pass  onwards 
beneath  the  arch  of  the  pubis,  and  through  the  muscular  structure 
connected  with  the  membranous  part  of  the  urethra,  to  the  dorsum  of 
the  penis.  At  the  root  of  the  latter,  the  cavcnious  nerves  are  joined  by 
fiome  short  filaments  from  the  pudic  ner\e.  Having  distributed  twigs 
to  the  fore  part  of  the  prostate  and  the  membranous  part  of  the  urethra, 
these  nerves  divide  into  branches  for  the  erectile  substance  of  the  penis, 
as  follows  :  — 
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The  small  carrnwus  irnvra  (^liiller)  perforate  the  fihroiis  cc'vcrr. 
of  the  corpus  cavemosuiu  near  the  root  of  the  penis,  anil  cud  in :. 
erectile  substance. 

The  large  cavernous  ??/'nY,  which  extends  forwards  on  thedori=uz!' 
the  penis,  and  dividing,  gives  filaments  that  ix?netrace  the  oq. 
cavernosum,  and  pass  with  or  near  the  cavernous  arterj*.  As  it  f^-: 
tinues  onwards,  this  nerve  joins  with  the  dorsal  bi-anch  of  tlii?  j'-ii 
nerve  about  the  middle  of  the  iK?nis,  and  is  distribntcd  to  ihe  o-r] 
cavernosum.  branches  fn)m  the  foregoing  nerves  rt'ac-h  tin.-  uq- 
sponjriosum  nrethne.  (Midler,  "  L'eber  die  ori*anischt.*n  Xcnm  li 
erectilen  niiinnlichen  Geschlechtsorgane, "  &c.     Berlin,  ls:^G.) 

Vaginal  plezns. — The  nerves  furnished  to  the  vagina  K.ive  :" 
lower  part  of  the  pelvic  plexus — that  iMirt  with  which  the  spin;il  n.r* 
are  more  particularly  combined.  They  are  distributed  to  tlie  vh;r.: 
without  previously  entering  into  a  plexiform  arrangement ;  and  th 
end  in  the  erectile  tissue  on  the  lower  and  anterior  part,  and  in  li 
mucous  membrane. 

XTerves  of  the  ntems. — These  nerves  are  derived  mainly  fr 
the  lateral  fitsciculus  prolnngeil  to  the  pelvic  plexus  from  the' bj- 
gastric  plexus,  but  some  filaments  are  also  added  from  the  third'*: 
fourth  sacral  nerves.  They  aiv  directed  upwards  with  the  blootl-vi-ss" 
between  the  layers  of  the  broad  ligament,  along  the  side  of  th?  vr,- 
and  some  slendtr  filaments  accompany  the  branches  of  the  uterine  ar:'.: 
but  the  larger  numl)er  of  the  ner^'e8  sink  directly  into  the  sultstance 
the  utenis,  jx^netrating  for  the  most  jwirt  its  neck  and  the  lower  p)ni 
of  its  body.  They  form  cunnections  in  the  broad  ligament  with  li 
ovarian  nerves,  and  tlio  fundus  of  the  uterus  also  receives  an  offsii  ff  ■ 
that  plexus.  Numcruus  ganglia  are  contained  in  the  plexus  by  the*: 
of  the  cervical  portion  of  the  utenis,  but  they  have  not  Ix-en  foiinu  ii  ■- 
muscular  siil»stancr.  Out*  branch,  continued  dirortly  fn»m  the  O'Ilii 
hypogastric,  plexus,  reaches  the  hinder  surface  of  the  ImkIv  of  ihf  i::-.- 
above  the  rest  ;  and  a  nerve  from  the  wune  source  ascends  to  the  F;w 
pian  tube.  (Fr.  Tiedcniann,  **Tab.  Xerv.  Uteri,"  IIcidellHrg,  1>: 
llobert  Lee,  in  Thil.  Trans.  1811,  1842,  184G,  and  IS4y  ;  Sn^»w  Ba 
in  Phil.  Trans.,  1S4(;,  part  ii.;  and  F.  Frankenhiiuscr,  *•  Die  Xc:^- 
der  Gebiirniutier,"  1><(;7.) 

The  vcrrcH  of  flir  f/n'riiJ  vU-rus  have  been  frequentlv  invt-stiL'a:^ 
with  a  view  to  discover  if  they  l)econie  enlarged  ahuig  with  the  iin.:-.* 
in  size  of  the  organ.  Ifc  is  ascertained  that  the  ii»rreaso  which  t.u 
place  is  contined,  for  the  most  inut  to  the  thickenintr  of  thi.*  fibr: 
envelojX'S  of  the  nerves;  but  it  apjx'ars  als<"»,  from  tlie  ris^aril-.? 
Kilian,  that  lihre.s  fnrni>hed  with  a  medullary  slK-ath,  which  in  t:..  '^' 
impregnated  state  of  the  uterus  lose  that  sheath  jus  iIrv  pri.iCi.ed  t-»  i--. 
distribution,  in  the  iinprcLniated  condition  of  the  uterus  c»»n:is"*^  " 
be  surrounded  with  it  ;js  thi-y  run  Knween  the  muscular  til  .re-.  iF." 
in  Supplement  of  Cyclopiedia  of  Anat.  and  Thys.,  *•  Uterus  ai.d  A; 
pendages.') 


fiUPEKFICIAL   AND   TOPOGRAPHICAL 
ANATOMY. 


Xh  this  section  will  be  comprised,  1,  a  brief  account  of  tlie  external 
JDformation  of  the  body,  including  the  relation  of  its  anatomical  con-' 
ifaents  to  its  surface  forms,  and  the  mode  of  determining  the  position 
'  deep  seated  organs,  such  as  the  viscera,  large  vessels,  and  other  im- 
i9iant  parts  ;  and  2,  the  topographical  and  surgical  anatomy  of  the 
Smnal  and  perineal  regions. 

8UFISBFICIAI1  ANATOMY  OF   THE  TTinATi  ANJ}  TSTECK, 

TEB    HSAD    AND    FACX. 

33ie  npper  part  of  the  cranium  is  but  thinly  covered  by  the  scalp,  and 
B  form  of  the  head  is  almost  exactly  that  of  the  skull.    The  bones 
a  1)6  readily  examined  by  passing  the  hand  over  the  head,  and  the 
Hawing  parts  are  thus  to  be  distinguished  : — In  the  middle  line  behind 
the  external  occipital  protuberance,  from  which  the  superior  curved 
o  proceeds  outwards  on  each  side  towards  the  mastoid  process  ;  below 
ui  une  the  bone  is  obscured  by  the  overl^-ing  muscles.     Above  the 
2ipital  protuberance,  the  lambdoid  suture  is  often  to  be  followed  as  a 
ght  depression  on  the  surface.    At  the  fore  part  of  the  lateral  region 
the  head  the  temporal  crest  of  the  frontal  bone  becomes  prominent, 
d  leads  down  to  the  external  angular  process,  the  junction  of  which 
kb  the  malar  bone  is  marked  by  a  distinct  depression.     Below  this  the 
tline  of  the  malar  bone  can  be  followed,  and  from  the  hinder  part  of 
)  latter  the  finger  passes  along  the  zygoma  to  its  base  in  front  of  the 
r.    Higher  up  on  the  side  of  the  head  the  temporal  line  on  the  parietal 
ae  is  frequently  to  be  recognised,  indicating  the  extent  upwards  of  the 
nporal  muscle.     The  margin  of  the  orbit  can  be  felt  in  its  whole 
bent,  and  is  found  to  be  interrupted  above,  about  the  junction  of  the 
ner  and  middle  thirds,  by  the  supraorbital  notch,  unless  this  be  con- 
rted  into  a  foramen,  when  it  is  scarcely  perceptible.     Above  the  orbit 
the  superciliary  ridge,  small  in  the  female  and  absent  in  the  child,  and 
ben  rendered  more  prominent  by  a  largely  developed  frontal  smus  ; 
ove  this  on  the  foi-ehead  is  the  frontal  eminence,  which  is,  on  the 
her  hand,  most  marked  during  childhood.     In  the  infant,  the  antenor 
ntanelle  is  felt  as  a  lozenge-shaped  depression,  leading  forwards  to  the 
terval  between  the  two  frontal,  and  backwards  to  that  between  the  two 
irietel  bones ;  the  latter  interval  conducts  to  the  tnradiate  posterior 
ntaneHe,  the  lateral  limbs  of  which  are  continued  downwards  along  the 
iper  margins  of  the  occipital  bone. 


CCS  SUPERFICIAL   AND    TOPOGRArHICAL    AXATOMT. 

The  snpraorlu'tal  neiTC  and  artery  pass  almost  Teriif-ally  up\v(iri  froa 
the;  snjinun'bital  iiutch,  and  more  internally  the  frontal  artorv  and supa. 
irochlvar  nerve  asc-endover  the  marj^in  of  the  orbit,  while  the  liinftfni'nal 
vein  descends  in  a  similar  ]-K)sition  to  the  root  of  the  noso.  Risteriair, 
the  accij)ital  vessels  and  givat  occipital  nerve  run  upwards  ti)  the  Terttx, 
enterin<c  the  scalp  somewhat  internal  to  a  point  midway  k-iffun  the 
external  occipital  protuberance  and  the  mastoid  process.  TliL'i» 
ficial  temj)oral  artery  crosses  the  base  of  the  zyjroma  immediakiyin 
front  of  the  ear,  and  its  anterior  branch  can  frequently  be  seenjtspei'iif 
in  old  ))ersons,  running  upwards  and  forwards  with  a  t'inuous  owt 
over  the  fore  part  of  the  temporal  muscle  towards  the  forebc-ad. 

In  contact  with  the  inner  surface  of  the  cranial  wall,  the  supais 
lonjritudinal  sinus  is  directed  backwards  along  the  middle  line,exttncii? 
from  the  lower  x)art  of  the  forehead  to  the  external  occipital  j.niicW' 
ance ;  from  the  latter  point  the  lateral  sinus  runs  horizontally  outwarii 
and  forwards  to  a  sjwt  about  an  inch  l)ehind  the  external  andiiflij 
meatus,  where  it  turns  downwards  towards  the  mastoid  j^roccas.  Ih 
anterior  and  larger  branch  of  the  middle  meningeal  aiteiy  inns  upnsJ 
und  backwards  within  the  skull  in  the  fore  part  of  the  temporal  Ti-?i<i 
a  j)oint  two  inches  al)Ovu  the  zygoma  and  two  inches  behind  theltvd 
the  external  angular  process  marks  the  spot  where  the  vessel  is  k-avj 
the  deep  groovo  or  canal  Avhich  it  occupies  on  the  anterior  inferior  an 
of  the  parietal  bone. 

The  extent  downwards  of  the  cerebrinn  is  indicated  V»y  a  line  draw 
the  direction  of  the  eyebrow  about  one-sixth  of  au  inch  above  then: 
margin  of  the  orl)it,  and  then  earned  backwards  and  dowmvards  od 
side  (»f  the  head  over  the  ]Kisterior  ro(»t  of  the  zygoma  to  the  exti 
occipital  jjroiuberancc.  The  bifurcation  of  the  fissure  <»f  Sylvius  c 
sju»nds  to  a  ])oint:  one  inch  and  a  quarter  behind,  and  a  quarter  of  an 
above  the  level  of,  the  external  angular  j)n.>cess  :  fn^ui  this  jx-ii 
anterior  limb  of  the  lissnre  ascends  almost  veitically  for  nearly  an 
while  the  posterior  limb  runs  backwards  and  a  little  upwiU'd'S 
distance  of  about  tlu'ee  inches,  and  ternn'nates  beneath  the  pi 
eminence.  The  upper  end  of  the  furrow  of  Rolando  is  placed  aVtoi 
an  inch  behind  a  point  midway  between  the  root  of  the  inis^e  ai: 
external  occipital  j)rotnberance  ;  its  lower  end  is  close  to  the  ]>k 
limb,  an«l  about  an  inch  behind  the  bifuivation,  of  the  fissure  ofS] 
The  external  parieto-rn-eipital  fissure  is  directed  transwrsely  our 
for  somewhat  less  than  an  inch,  from  the  apex  of  the  InnibdoiJ  s 
the  latter  spot  l»eing  situated  between  two  and  three  inches  aho' 
external  occijiital  protuberance. 

in  the  face  projK-r,  the  nasid  bones  and  the  margin  of  the  ai 
nasal  aperture  are  readily  traced,  and  at  the  lower  parr  «»f  the  iat 
the  root  of  the  cnjumiia  nasi,  the  anterior  nasal  spiuo  is  felt.  In 
<>f  this  ojioning  the  form  of  the  upper  and  lower  lateral  cimilages  i 
distinguished,  and  the  inner  pt»rtion  of  the  latter  is  nn»re  clearly 
out  by  ])a>sinir  the  finger  into  the  nostril,  by  which  means  jon'' 
cartilage  of  the  svptum.  the  lower  margin  of  the  upper  lateral  ear 
and  sonie(inie>;  th«-  tip  of  the  inferior  tm'binatc  bone  can  also  U?  r'o 

r>elow  the  base  of  the  zygoma,  the  temporn-maxiliary  artici:l;i! 
<|uite  snp'.rfici.'il  behind  ihi*  I'.pper  part  of  the  massuter.  and  fr«'i 
<v.uilyl.'  the  ]>'.n- .  rfnr  maririn  (»f  the  ramus  of  the  lower  jaw  can  1 
lowed    Lo   the  anule.     The  lower  margin  of  the  jaw  can  also  I 
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ghont,  and  ascending  from  its  central  point  the  anterior  cdrro 

iJbe  masfletcr.    Immediately  in  front  of  the  latter,  the  facial  arten* 

the  base  of  the  jaw,  and  is  readily  found  by  its  pulsation*; 

_  oooTBe  of  the  vessel  is  roughly  marked  by  a  lino  passing  upwards  a 

!  ontside  the  comer  of  the  mouth  and  continued  by  the  side  of  the 

to  the  inner  canthus  of  the  eye.     The  coronary  branch  of  the 

may  be  felt  pulsating  beneath  the  mucous  membrane  in  each  lip 

near  its  free  border.    Stenson's  duct  runs  generally  in  the  direction 

line  drawn  from  the  lower  margin  of  the  concha"  of  the  ear  to  a 

Cmt  midway  between  the  ala  of  the  nose  and  the  free  margin  of  the  lip, 
^  it  varies  somewhat  in  position  in  different  subjects  ;  accompanying 
duct  are  the  transverse  facial  vessels  and  the  infraorbital  branches  of 
^^  &cial  nerve.  The  interval  between  the  ramus  of  the  jaw  and  the 
2|**oid  process  is  occupied  by  the  parotid  gland,  a  part  of  which  extends 
jj*-liards  over  the  mass^ter  muscle,  and  the  trank  of  the  facial  nerve  is 
ly  placed  beneath  the  gland  ;  the  position  of  the  nerve  may  be  indi- 
^  by  a  line  running  downwards  and  forwards  from  the  anterior 
r  of  the  mastoid  process  at  the  point  where  it  meets  the  ear.  A  line 
^^ried  downwards  over  the  face,  crossing  the  supraorbital  notch  and  the 
2^^^^^  between  the  two  bicuspid  teeth  of  the  lower  jaw,  will  be  found 
^'^  be  nearly  vertical  and  to  pass  over  the  infraorbital  and  mental  fora- 
^Ua,  thus  forming  a  guide  to  the  spots  at  which  the  largest  cutaneous 
'^Miches  of  the  three  trunks  of  the  fifth  nerve  come  to  the  surface. 

About  the  anterior  half  of  the  eyeball  can  be  felt  in  the  aperture  of 
tile  orbit ;  it  gives  a  tense  elastic  sensation  to  the  fingers.  At  the 
Itaper  and  inner  angle  of  the  orbital  opening  the  pulley  of  the  superior 
Hwqne  muscle  may  also  be  felt. 

Tne  skin  of  the  eyelid  is  very  soft  and  thin  ;  at  the  free  margin  of 
Mch  lid  it  passes  into  the  conjunctiva  along  the  line  of  the  eyelashes, 
and  within  this  a  sharp  edge  is  formed,  especially  in  the  case  of  the  lower 
Kd,  which  is  closely  applied  to  the  surface  of  the  eyeball.  The  palpebral 
fiasnre  is  somewhat  oval,  or  widely  fusiform,  in  shape,  but  the  margin  of 
the  upper  lid  is  more  arched  than  that  of  the  lower.  The  fissure  is  also 
geiiermly  a  little  inclined  from  without  inwards  and  downwards. 

The  whole  length  of  the  palpebral  fissure  is  about  an  inch  and  a 
quarter ;   its  breadth  is  scarcely  sufficient,  unless  when  the  eyes  are 
nnusnaUy  widely  opened,  to  expose  the  whole  of  the  cornea  ;  but  these 
dimensions,  especially  the  latter,  vary  considerably  in  different  persons, 
thus  cansing  the  eye  to  appear  larger  or  smaller,  although  the  size  of  the 
l^obe  itself  is  relatively  very  constant.    At  the  outer  canthus,  the  lids 
meet  in  an  acute  angle ;  at  the  inner,  the  fissure  is  prolonged  downwards 
and  inwards  for  about  a  quarter  of  an  inch  between  portions  of  the  lid- 
margins,  which  are  straight  and  rounded.    The  junction  of  the  curved 
and  straight  portions  of  the  margin  is  marked  by  a  slight  elevation,  the 
papilla  lachrymalis,  v^hich  is  much  better  developed  in  the  lower  lid  than 
the  upper,  and  on  drawing  the  lid  forwards  a  minute  opening,  the 
puncium  lachrymaU,  is  seen  on  the  summit  of  the  papilla,  leading  into 
the  canaliculus  by  which  the  tears  are  conveyed  into  the  lachrymal  sac. 
In  the  neighbourhood  of  the  inner  canthus  the  lids  are  separated  from 
the  eyeball  by  the  canmcula  lachrymalis,  a  red  fleshy -looking  portion  of 
akin,  which  supports  a  few  fine  hairs,  and  by  the  fold  of  mucous  mem- 
Inune  known  as  \ihQ  plica  semilunaris. 

The  lids  can  be  readily  everted,  the  lower  one  by  simply  pulling  it 
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downwartU,  the  ujipcr  one  by  turning  it  over  a  probe,  and  the  oniUr 
and  palpebral  conjunctiva  can  thus  be  completely  examined  ;  the  f'.»nx» 
is  tnmsparent  and  smooth,  pi-esenting  only  a  few  miuiito  vessels  in  the 
licalthy  state  ;  the  latter  is  more  or  less  red  and  velvctty  in  apiKaranoe: 
The  ^leibomian  j^^hinds  are  seen  at  the  same  time,  ajiiK^nring  thr»>Kb 
the  conjunctiva  as  lines  of  yellowish  granules  armnged  pciiH-ndicuhri; 
to  the  e(l<r('s  of  the  lids,  and* along  the  latter  the  opening  of  their  doca 
are  visible  in  the  form  of  minute  spots  within  the  line  of  the  eyelashtf. 

If  tljeevelidaare  drawn  forcibly  outwanls,  the  internal  tiirsal  UgainerM 
vT  tendo  oculi,  is  made  to  project  between  the  inner  cnnthus  aivi  ".b!- 
murj^in  of  the  orbit,  and  this  l)and  can  also  be  felt  as  it  i<  tijrlir-iJC 
during  the  act  of  winking.  Behind  the  tarsal  ligament,  an  1  rvaihii: 
to  a  somewhat  higher  level,  is  the  hichrymal  sac,  and  into  thr  lati  r  ifcf 
canaliculi  oinii,  taking  a  couree  from  the  jmncta  lachryinalia,  ftt  fj< 
vertically,  and  then  nearly  horizontally,  the  one  above  'and  the  o:hs 
below  the  ligament.  A  knife  entered  immediately  below  tht.*  imerai 
tarsal  ligament  will  open  the  lower  part  of  the  lachrymal  sac.  and  upp-K 
may  then  Ik;  ])assed  through  the  incision,  in  a  direction  d<'V.n\v;iriJs  ^: 
.slightly  l)a('kwards  and  outwards,  along  the  nasal  duct  into  the  U'-^sc. 

On  looking  into  the  mouth,  the  teeth  are  seen,  and  l»v  evertinir:x 
lips,  the  ontir  surface  of  the  gums  maybe  inspected,  and  the  a!\v'j: 
proce.-^ses  can  be  examined  with  the  finger.  The  smooth  mucous  ii:r2- 
hrane  lining  the  lips  is  thus  exposed,  and  in  the  mi«Mh.>  line,  j-awr 
fmrn  each  lij)  to  the  jaw,  is  a  thin  fold  termed  the  invnnni  :  uf  tl:-* 
the  upper  one  is  the  larger.  On  jmlling  the  angle  of  the  mouth  "T- 
wards,  tlic  lining  membrane  of  the  inside  of  the  cheek  can  W-  c\:iT:i:vi 
and  thr  jKipilia  on  which  the  duct  of  Stenson  <)i)ens  may  1  n.- st  i  :i  :l';. 
felt  opjto.siu;  th<.'  sc(!ond  molar  tooth  of  tho  upper  j;MV*:  with  -c 
(lilliciilty  a  lin<.'  prohu  nuiy  be  made  to  enter  tlu'  aii.-rtiii».-.  A  i:. 
i.irlher  hafk,  if  tin*  mouth  be  alternately  oj)cnetl  jind  shnt,  it  i>  ■;■>•.•: 
•llstingnisli  ihc  anicrior  border  of  the  masscter  and  ti.*iii|ii.riil  ;ii:>'..'* 
:;.s  well  as  ihc  edge  and  inner  surface  of  the  ranui.s  of  th"  jav. . 

By  raising  (he  tongue,  the  inner  as|)eet  of  the  gimis  and  tlv-  tl  --r  " 
iljc  month  arc.  hronght  into  view.  The  under  surf;!* v  «-f  tb-- t'::::::^"  :i 
smooth,  ami  is  connected  in  the  middle  line  with  th«»  tUuw  .if  t|--  •_.-■. 
i)y  the  iViennni  Ungate,  a  fold  of  nmcous  membrane  similar  :■•.  i:i!  y.v.y: 
laVgcr  than,  the  fraMia  of  the  lips  ;  from  this  a  tine  lim»  i<  c<  mtiiii  ^i  f  :• 
wanls  to  tile  ti]>  of  the  tongue.  Somewhat  le.<.<  tb:»n  ];.M  an  ■..": 
•  'xfernal  to  the  inenum,  on  each  side,  the  ranine  vuiii  i<  k-.h-'v^-' 
through  till-  (liii'*ate  mucous  membrane  ;  the  corrf<p.iii«liii^-  :in'  rr  i 
!nore  <l'.''j»iy  ]»larrd  and  does  not  come  into  view  ;  ;iu  »v  \;it  -:  .:■- 
friuLTed  liiM- uf  till'  i:uicous  membnine  lies  sujHTticially  (•»  ::i  >*•  v-*!-;? 
and  may  he  f»»llo\ved,  converging  ttmards  its  tellow,  aim.  >t  :.<  :';ir  :>  ::.-. 
.iji  of  the  toJigue.  between  the  alveolar  border  and  tl.  •  i>-ivji:-,»: 
!:ieh  side,  is  a  \\\\\  markiMl  ridge  of  the  mucous  ni«.ni-»i-ii::  ■,  di:'-'':< 
nh!i«|uely  fi>rwar«ls  and  inwards,  over  the  sublinguiil  salivi.rv  ::'..■: 
Hach  rid'je  ends  close  to  the  nn'ddle  line  in  a  small  paj-»il!.«.  :i:i"i  i  ::  ri' 
is  seen,  in  th«'  form  of  a  minute  sj^ot,  tjie  opning  of  Wiijin- i;**  •: -.i': 
inio  which  a  line  probe  may  be  easily  piss-d. 

On  ])nitinir  hack  the  head,  the  mucous  ni- nihrane  r^*\\v::r^  :]  .  .r: 
p:da!<'.  and  the  N'lt  palate  c«"»m«*  into  view,  as  well  as  th--  j:\i::...  :\:i 
anteriia-  and  ]»osterior  ]»illars  <if  the  fauces,  and  the  i..!>:U.  T-^ 
h.uuular  itoc.-ss  is  plainly  felt  a  little   behiu<l  and  iutv-rna!  lu  t.v.-  'jbS 
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molar  tooth,  and  just  in  front  of  this  is  situated  the  opening  of  Hie 
posterior  palatine  canal,  through  which  the  largest  vessels  and  nerves  of 
the  palate  issue.  The  pterygo-maxillary  ligament  is  to  be  felt  descending 
from  the  hamular  process  to  the  inferior  maxilla,  Wm^^  contained  in  a 
more  or  less  prominent  fold  of  the  mucous  membrane,  which  passes 
between  the  jaws  behind  the  extremities  of  the  dental  arches.  Just  in 
front  of  this,  and  immediately  internal  to  the  last  molar  tooth,  the 
lingual  branch  of  the  fifth  nerve  runs  inwards  beneath  the  mucous 
membrane  to  the  side  of  the  tongue. 

Between  the  [wsterior  pillars  of  the  fauces,  a  i)ortion  of  the  mucous 
lining  of  the  hinder  wall  of  the  pharynx  is  seen  ;  and  if  the  finger  be 
passed  behind  the  tongue,  there  is  no  difficulty  in  feeling  the  remainder 
of  the  back  of  the  pharynx  and  the  epiglottis.  By  hooking  the  finger 
up  behind  the  soft  palate,  the  basilar  process  of  the  occipital  bone  is 
reached,  and  the  posterior  nares  and  adjacent  parts  may  be  explored. 
In  this  way  also  the  bodies  of  the  upper  cervical  vertebrse  may  be  ex- 
amined, the  anterior  arch  of  the  atlas  being  opposite  the  lower  margin 
of  the  posterior  nares,  and  the  axis  corresponding  to  the  soft  palate. 

TBX    NXOK. 

The  front  of  the  neck  is  divided  into  an  upper,  suprahyoid^  sub- 
maxillary^  or  hyo-mental  reyien,  and  a  lower,  infnihyoul  or  hyostemal 
reyion.  The  hyoid  bone,  which  forms  the  boundary  line  between  the 
two  divisions,  can  be  felt  in  the  receding  angle  Ik'Iow  the  chin,  and  it 
may  be  examined  by  fixing  the  two  great  cornua  Ijetween  the  fingers. 
The  anterior  bellies  of  the  digastric  muscles  form  the  convex  surface  in 
the  middle  of  the  suprahyoid  region,  and  outside  this  on  each  side  the 
submaxillaiy  gland  is  both  to  be  felt  and  seen.  The  median  prominence 
(ponium  Adami)  in  the  upper  part  of  the  infrahyoid  region  is  due  to  the  thy- 
roid cartilage,  and  is  strongly  marked  in  men,  esi)ecially  those  ^vith  deep 
voices,  small  or  indistinct  in  women  and  children.  Above  the  thyroid 
cartilage  the  finger  sinks  into  the  depixjssion  (thyro-hyoid  space)  between 
that  and  the  hyoid  bone  ;  below  the  thyroid,  the  crico-thvroid  space  and 
the  cricoid  cartilage  are  recognised ;  an^  from  the  latter  the  finger  passes 
on  to  the  trachea.  The  rings  of  the  trachea  are,  however,  scarcely  to  be 
distinguished,  being  obscured  above  by  the  isthmus  of  the  thyroid  body, 
and  below  by  the  muscles  and  the  increasing  quantity  of  fat  as  the  airtube 
recedes  from  the  surface,  the  depth  of  the  front  of  the  trachea  at  the 
upper  border  of  the  sternum  amounting  to  nearly  an  inch  and  a  half. 

The  lower  pjirt  of  the  epiglottis  is  placed  Ijehind  the  thyro-hyoid  space, 
and  still  farther  back  is  the  upper  aperture  of  the  lar}'nx.  The  rima 
glottidis  is  at  a  lower  level,  being  opposite  the  middle  of  the  short 
anterior  margin  of  the  thyroid  cartilage.  The  lower  border  of  the 
cricoid  cartilage  indicates  also  the  termination  of  the  pharynx  and  the 
commencement  of  the  oesophagus. 

Along  the  side  of  the  necl^  the  stcmo-mastoid  muscle  runs  obliq^uely 
from  the  mastoid  part  of  the  temporal  bone  to  the  sternum  and  clavicle ; 
its  anterior  border,  forming  the  hinder  boundary  of  the  anterior  triangle 
of  the  neck,  is  thick  and  prominent,  and  leads  down  to  the  strongly 
marked  sternal  head,  which  passes  to  the  front  <»f  the  manubrium  and 
gives  rise,  with  its  fellow  of  the  opposite  side,  to  the  deep  suprasternal 
notch.  The  posterior  border  of  the  muscle  is  thin,  and  in  ita  upper  part 
does  not  show  on  the  surface  ;  infeijorly  it  becomes  evident  and  is  oou- 
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tinned  into  tho  clavicnlar  head,  wliich  is,  howeycr,  broader  and  1 
salient  tlian  the  sternal  origin.  A  slight  depression  usually  corresj^-i 
to  an  interval  between  tlic  two  heads,  and  tlie  lower  boundary  of 
depR'ssion  is  formed  by  the  somewhat  prominent  izmer  extremitVof 
clavicle.  A  needle  thnist  backwards  in  this  depression  and  iu'cfn! 
with  the  end  of  the  clavicle  would  reach,  on  the  right  side,  the  bifur 
tion  of  the  innominate  artery,  on  the  left,  the  common  carotid  arun 
it  passes  into  the  neck. 

The  carotid  arteries  are  situated  just  beneath  the  border  of  the  sten 
mastoid  mnscle,  their  position  Ixiing  indicated  more  exactly  bv  a  L 
drawn  from  the  fitenio-clavicular  articulation  to  a  point  midway  Urnf 
the  angle  of  tho  jaw  and  the  mastoid  process.  The  common  i^ar' 
artery  reaches  upwards  as  far  as  tlie  upjxjr  border  of  the  thjr 
cartilage ;  above  this  level,  the  external  and  internal  carotids  are  pijc 
side  by  side,  the  external  l>eing  the  more  anterior,  until  thej  p 
beneath  the  posterior  belly  of  the  digastric  muscle,  the  i)03ition  ofVh: 
may  be  indicated  by  a  line  drawn  from  the  mastoid  process  to  the  f- 
part  of  the  hyoid  l)one.  If  deep  pressure  Ixj  made  in  the  situa:ivii 
the  great  vessels  oj^posite  the  cricoid  cartilage,  the  prominent  ant»r 
tnlx;ix:le  of  the  trausvei*se  i)roceas  of  the  sixth  cervical  vertebra  C'^- ' 
iuhnrclo)  can  be  felt,  and  the  common  carotid  artery  may  In*  compft* 
against  it.  This  is  a  little  below  the  8|X)t  at  which"  the  ornt-hT 
muscle  cr(Rses  the  carotid  artery,  and  indicates  also  the  place  where' li 
inferior  thy n  ml  artery  turns  inwards,  and  the  vertebral  artery  oral 
enters  ujx>n  its  coui-se  through  the  foramina  in  the  transverse  pKxtssd 

The  lingual  artery  runs  forwards  from  the  external  carotid  alons  li 
npiKjr  marun'n  of  tlie  ^-eat  cornu  of  the  hyoid  lx)ne,  and  the  liyin-jT* 
nerve  takes  a  similar  coui-se  cl<»se  above  the  artery.  At  a  sliirh'tlvh:: 
level,  the  occipital  and  facial  arteries  leave  the  external  caroticf,  thvf-'n. 
passinij  up  to  the  transvci-se  ]>rocess  of  the  atlas,  which  nuiv  i.^o  fvl:  '^ 
below  and  a  little  in  front  of  the  tip  (if  the  mastoid  pro<vss,  tho  U: 
tjikino;  a  windini^  course  above  the  submaxillary  ghiml  to  the  an:-r 
b.»rder  of  the  niass-jter  muscle.  The  suiwrior'  thyroid  artv-rv,  aris: 
below  the  linirual,  runs  downwards  and  inwards  near  tho  kick  of  "u 
thyroivl  cartilai^'f,  and  sends  its  crico-thyroid  branch  across  the  it 
thyroid  space. 

The  line  of  I  he  inb-rnal  jucnilar  vein  is  just  external  to  tha:  •':' :'' 
carotid  artrries  ;  the  facial  vein,  more  superficial  than  tlu»  artcrv.i  "> 
fn»m  till' am  crior  border  of  the  masseter  downwards  and  hack  war.  1^. " 
jnin  the  main  trunk  about  <»pposite  the  upper  border  «if  th-*  :!.v: 
cartilair.' ;  tlw  middle  thyroid  vein  crosses  the  common  <'ari»ii«i  -:'  ' 
near  the  l«'Vcl  nf  the  crict»id  cartilaire,  and  the  larfje   infvri-  r  :.•" 
veins  are  situated  deeply  on  the  fnmt  of  the  trachea.     Z\J.>n»  sup-  t\ 
l>lac(.d,  and  often  slmwinu'  throni^h  the  skin,  an*  tht»  aiueri-T  i::. 
vein  near  the  middle  line,  and  a  connnunicatini;  hnnich,  fn- 1;:  i:'- 
lar«^'e  size,  between  the  facial  and  anteri<>r  ju^nilar  veins,  Ivin,'  ;i'  ■ 
the  anterior  bord-.r  of  the  stemo-mast(»id  muscle.     The  rii:h!  a r.  1  ' 
anterior  juirular  veins  are  f,a^nerally  connected  by  a  cross  braluh  I'f  ■' ' 
siderable  size  at  the  bf>ttom  uf  tho  suprasternal  notch,  cliKf  i,i  ih  ■  i;;-*» 
Ixu'der  of  the  manulrium,  and  the  lower  p;U't  of  each  Vi  in  i?  r";. 
directed  outwards  behind  the  la-ijrin  of  the  sterno-niastoid.  s-i  il:..:  r" ; 
care  must,  btj  exercised,  in  order  not  to  wound  the  vossoi,  in  i^\.L-^ 
this  muscle  for  the  cure  of  wry-neck. 
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TThe  position  of  the  tonsil  corresponds  externally  to  the  angle  of  the 


Behind  the  stemo-mastoid  muscle,  between  it  and  the  trapezius,  is 

t  intermnscular  space  known  as  the  posteiior  triangle  of  the  neck ; 

Periorly,  this  gives  rise  to  a  broad  depression,  the  supraclavicular  fonsa, 

which  the  omo-hyoid  muscle  and  the  brachial  plexus  may  be  felt, 

1  in  thin  ])er8ons  seen.     In  the  angle  between  the  stemo-mastoid  and 

t  claWcle,  the  third  part  of  the  subclavian  arter}'  can  be  felt  pulsating, 

^Cld  the  circulation   in  the  vessel  may  be  arrested  here  by  pressure 

^iveoted  downwards  and  backwanls  against  the  first  rib.    The  subcla- 

'^^•n  artery,  as  it  crosses  the  root  of  the  neck,  describes  a  cur\'e  with  the 

..  ^'Hmvexity  upwanls,  having  its  inner  end  behind  the  stemo-cla\'icular 

'^ftikmlation,  its  outer  end  beneath  the  centre  of  the  clavicle,  and  its 

-point  from  half  an  inch  [to  an  inch  above  that  bone.    The  left 

17  is  more  deeply  placed  at  first  than  the  right,  and  does  not  usually 

so  high  in  the  neck.    The  subcla^ian  vein  is  placed  at  a  lower  level, 

is,  as  a  rule,  entirely  under  cover  of  the  clavicle.    The  pleura  and 

aacend  above  the  cla\iclo  into  the  arch  formed  by  the  subclavian 

The  pulsation  of  the  transverse  cervical  arter}'  may  freiiuently 

lie  distinguished  a  short  distance  above  the  clavic^le. 

The  external  jugular  vein  runs  over  the  surface)  of  the  stemo-mastoid 
Hmflcle  in  the  direction  of  a  line  drawn  from  the  angle  of  the  jaw  to  the 
Qontre  of  the  clancle,  and  is  covered  only  by  the  integument  and  the 
platyBma,  the  fibres  of  the  latter  being  nearly  parallel  to  the  course  of 
&e  Tein*  Near  the  clavicle,  the  vein  becomes  considerably  enlarged, 
being  joined  by  some  branches  from  the  shoulder  (transverse  cervical 
and  suprascapular),  which,  with  the  lower  part  of  the  tmnk,  generally 
ftmn  a  more  or  less  dense  plexus  over  the  third  part  of  the  subclavian 
artery. 

Abont  an  inch  below  the  tip  of  the  mastoid  process,  the  spinal 
aoocssory  nenrelpasses  beneath  the  anterior  border  of  the  stemo-mastoid  ; 
anerpring  at,  or  slightly  above,  the  middle  of  the  posterior  border  of  this 
mnscle,  it  then  continues  its  oblique  course  across  the  posterior  triangular 
■rpaoe,  and  sinks  l)eneath  the  upper  border  of  the  trapezius  on  a  level 
with  the  sixth  or  seventh  cervical  spine ;  under  the  latter  muscle,  the 
ner^'e  runs  downwards  immediately  internal  to  the  vertebral  border  of 
she  scapula.  The  great  auricular  and  superficial  cervical  nerves  also 
come  out  at  the  posterior  lK)nler  of  the  stemo-mastoid  about  the  middle 
of  its  length,  ana  are  thence  directed,  the  great  auricular  upwards  to  the 
eer,  and  the  superficial  cervical  forwards  to  the  front  of  the  neck. 

SUPERFICIAIi    ANATOMY    OF    THE    TRJJTSTBL 

THX    OHXBT. 

Oil  the  front  of  the.  chest,  the  greater  jmrt  of  the  thoracic  wall  is 
ooucealed  on  each  side  by  the  pectoralis  major,  the  uppennost  portion 
of  the  muscle  extending  over  the  inner  half  of  the  clavicle  from  which 
it  arises,  while  inferiorly,  it  fomis  a  prominent  curved  margin,  which 
follows  the  direction  of  the  fifth  costal  cartilage.  Externally,  the  upper 
and  lower  borders  of  the  muscle  converge  as  it  narrows  to  its  insertion  ; 
the  former  is  at  first  separated  from  the  adjacent  anterior  margin  of  Uie 
deltoid  by  the  infraclavicular  fossa,  but  lower  doT^n  the  two  muscles 
become  closely  united ;  the  lower  margin  of  the  pectoralis  major  leaves 
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the  chest  opposite  the  fifth  rib  (at  which  spot  the  hiwest  slip  of  th< 
pectoralis  minor  often  appears  on  the  surface)  and  forms,  as  it  pa»ti 
upwards  and  outwards  to  the  arm,  the  rounded  anterior  axillazj  iuld 
The  nipple  is  ])lnced  over  the  outer  and  lower  part  of  the  pecton 
muscle,  generally  lietwecn  the  fourth  and  fifth  ribs,  about  throe-oiiaiter 
of  an  inch  external  to  the  junction  of  the  l)one  and  cartill^^e,  aiia  ntfhi:! 
more  than  four  inches  from  the  middle  line  ;  but  its  position  varies  oa 
siderablj  in  different  individuals,  and  it  is  not  nnfrcqaeiitlv,  especiaUv  ii 
fat  persfins  and  in  females,  at  a  much  lower  level. 

Along  the  middle  line,  the  stenmm  is  sulxsutaneous  at  the  bottom  o 
i\\it  Hternal  groove  or  furrow  Ijetween  the  great  ]tectoral  muscles.  Tb 
furrow  is  intemipted  towai-ds  the  upi)er  part  by  a  s]i<;ht,  but  distinct 
transverse  ridge,  due  to  the  manner  in  which  the  manubrium  and  bod; 
of  the  sternum  are  united  together,  and  on  each  side  of  this  the  seconi 
costal  cartilage,  which  projects  forwards  more  than  the  others,  continoi-: 
the  prominence  outwards.  Inferiorly,  the  sternal  fnm»w  oi>ens  out,  a 
the  pectoral  muscles  diverge  fW)m  one  another,  expii8iii«r  the  lower  endt* 
the  body  of  the  sternum,  a  spot  which  is  always  to  Ix*  readily  felt,  iw 
usually  distinctly  seen,  owing  to  the  formatittn  of  the  iufnisteni 
depression  immediately  l>elow  it.  The  itifrantenial  depression  (pit  of  cb 
stomach,  scrobiculiis  cordis)  is  a  generally  well  marked,  aUhon^rc 
variable,  hollow  Ixjtween  the  seventh  CMjstaf  cartila<a'S  and  the  upfti 
ends  of  the  recti  musc^les,  and  is  placed  over  the  ciisifi»rni  process,  wlixl 
is  itself  seldom  visible  on  the  surface. 

To  the  outer  side  of  the  pectoralis  major,  the  rilis  are  c-c»VL-tvd  by  ib 
serratus  magnus.  Of  the  digitations  of  this  muscle,  the  first  to  affair 
at  the  lower  margin  of  the  pectoralis  major,  is  the  one  atuichctl  lu  ib^ 
fifth  rib ;  the  following  one,  the  sixth,  is  the  Inrgi-st  and  iu«* 
prominent,  and  ibcy  l»ecome  less  marked  lielowthis.  lidow  ihoji^viow 
muscle,  the  wall  of  the  thonix  is  coveri'd  by  the  i-et-tus  aUi<>nii£=: 
internally,  and  tlie  external  oblique  laterally,  the  pdintcil  slij*  i.f  \u 
latter  muscle  Ixiing  rec-eived  Ixitween  the  digitations  of  tlu*  sin-dii 
magnus.  More  posteriorly,  the  latissimus  dorsi  ascends  4ivtT  the  hiihit; 
]>art  of  the  serratus,  and,  winding  round  the  teres  umjur  muscle,  fi-rc 
the  thick  iMJSteri(>r  fold  of  the  axilla. 

The  ril>s  may  gcncniiiy  l)e  followed  without  difiii-nlty  ovlt  tht-  fp" 
and  sides  of  the  chest  ;  hut  only  a  verj*  small  p<irtion  t if  the  first  (-an  « 
distinguished,  as  it  is  aluKJSt  completely  covered  by  the  clavicle  a-. 
wrapula.  The  width  of  the  inten'ostal  spaces,  and  the  funn  \*i  '  - 
snlK'ostal  angle  vary  gR*atly  in  acconhmce  with  the  sha]v  <»f  the  i!.^. 
Thus,  in  a  long  narrow  chest  the  lower  rils  slojKi  very  much  di-wii^ir: 
j  and  are  near  to  one  another,  the  suUtostal  angle  'is  iiai-n»w.  an«i  :' 

latend  margin  (tf  the  thorax  reaches  nearly  lo  the  iliac  crest.  It  wi'.!  « 
renieml»ered  that  the  iii)per  margin  of  the  sternum  is  on  a  level  <di:rri: 
expiration)  with  the  disc  l)etween  the  second  and  thinl  (Lir&ii  venei'iti 
the  junction  of  the  manubrium  and  l)o<ly  is  opiMwiic  the  tifth  ('.••i*' 
vertebra  ;  and  the  xiphi-sternal  articulation  geuenilly  corresponds  to  :b 
lower  imrt  of  the  ninth  dorstd  vertebra. 

The  ajKix  of  the  lung  rises  alx>ve  the  upper  limit  of  the  th««r.4\  ini' 

the  neck,  whei-e  it  is  placwl  Ix'hind  the  interval  l>etween  the  tWi« !)«»« 

f  the  stemo-mastoid  muscle.    The  height  to  which  it  extends  ai^'^t 

e  clavicle  ranges  in  ordinary  circumstances  from  half  an  inch  te  *: 

fiii,\)Ut  «om^lvmeA  it  is  oa  much  as  an  inch  and  three-quarter^,  vi.:i^ 
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Other  cases  tlie  liiiifr  dues  not  project  at  all  aliove  the  lM>iie.  A 
»uaiit  iiereiission-note  may,  however,  be  obtained  in  the  living  sub- 
s  far  as  three-quarters  of  un  inch  above  the  level  of  the  a])cx, 
111^  to  the  obli(iuity  of  the  surface  of  the  neck.  The  distance  of  tlie 
22:  from  the  clavicle  is  actually  diminished  during  inspiration,  since 
'  >  bone  is  tlicn  moved  upwards  with  the  anterior  end  of  the  first  rib. 
fccpc  does  ni»t  appear  to  be  any  constant  difference  in  the  extent 
^j^i^vards  of  the  lung  on  the  two  sides  (Pansch).  Fn»m  the  apex,  the 
'  Brior  border  of  each  lung  inclines  inwards  l)ehind  Uie  sterno-clavicular 
Uculation  and  the  manubrium,  to  the  junction  of  the  latter  with  the 
\j  of  the  stemimi,  where  the  two  ahnost  meet  in  the  middle  line  ; 
fcy  then  descend  together,  the  right  sometimes  projecting  a  little  to 
^  left  of  the  mid-line,  as  far  as  the  fourth  costal  cartilage  ;  from  this 
^int  the  margin  of  the  right  lung  continues  a  nearly  straight  course  to 
level  of  tlie  sixth  chondro-sternal  articulation  (sometimes  even  to  the 
^H^Wer  end  of  the  body  of  the  sternum),  while  that  of  the  left  slopes  out- 
^^^^ria  behind  the  fifth  costal  cartilage,  in  a  direction  which  may  be 
^^^^cated  with  sufficient  accuracy  by  a  line  drawn  from  the  fourth 
^^jbicmdro-gtenial  articulation  of  the  letl  side  to  the  spot  on  the  chest-wall 
^^^^^Irespouding  to  the  apex  of  the  heart  (see  Ixjlow). 

The  lower  limit  of  tne  lung  may  be  marked  by  a  line,  slightly  c^onvex 

>^^Own wards,  carried  round  the  side  of  the  chest  from  the  sixth  chondro- 

^*^mal  articulation  to  the  tenth  dorsal  spine.     In  the  mammary  line, 

^*ile  lung  extends  downwards  to  the  sixth  rib ;  opposite  the  posterior  fold 

'^'^  the  axilla,  to  the  eighth  rib ;  and  in  the  scapular  line  (carried  ver- 

^icftlly  downwards  fh>m  the  lower  angle  of  the  scapula,  while  the  arms 

^t>e    against  the  sides),  to  the  tenth  rib.    This  margin  of  the  lung 

^lesceiids  considerably  in  inspiration,  and  rises  in  expiration.     The 

iHwition  of  the  great*  fissure  in  each  lung  may  he  ascertained  appn^xi- 

Jl^ately  by  drawing  a  line  fh)m  the  second  dorsal  spine  to  the  sixth  rib 

$ti   the   nipple-line ;  and  the  smaller  fissui*e  of  the  right  lung  extends 

'ram  the  middle  of  the  foregoing  to  the  junction  of  the  fourth  costal 

"t^rtilagc  with  the  sternum. 

The  pleura  reaches  considerably  farther  downwards  than  the  lung. 
Posteriorly,  its  lower  margin  corresponds  most  fi-equently  to  the  head  of 
^he  twelfth  rib,  or  the  eleventh  dorsal  si>ine  ;  it  is  seldom  higher  than 
this,  but  oflen  lower,  in  many  cases  extending  as  much  as  an  inch  Ix^youd 
%hG  spot  mentioned.  Being  dircc^ted  at  first  horizontally  outwards,  its 
line  then  ascends  gradually  over  the  side  of  the  chest,  and  jwsses  l)ehind 
t^he  seventh  costal  caililage  to  the  sternum,  on  the  left  side  extending 
^X^nsiderahly  farther  over  the  pericardium  than  the  corrcsi)onding  lung. 
At  the  side  of  the  chest,  the  line  of  reflection  of  the  pleura  is  generally 
from  two  to  three  inches  above  the  lower  margin  of  the  thorax :  towards 
the  front,  it  is  usually  a  little  lower  on  the  leli  side  than  the  right. 

The  upixir  limit  oi  the  heart  is  represcnteil  by  a  horizontal  line  at  the 

level  of  the  second  costal  cartilages  :  the  lower  limit  hy  a  line  drawn 

somewhat  obliquely,  and  with  a  slight  downward  convexity,  from  the 

junction  of  the  seventh  costal  cartilage  of  the  right  side  with  the  sternum 

to  the  apex,  the  latter  point  being  in  the  fifth  intercostal  space,  about  three 

and  a  half  inches  to  the  left  of  the  middle  line,  and  generally  about  an  inch 

and  a  half  lx,*low,  and  three-quarters  of  an  inch  to  the  sternal  side  of,  the 

nipple.    The  right  border  of  the  heart  is  indicated  by  a  line  carried  from 

the  second  to  the  seventh  chondro-stenml  articulation,  and  arching  out- 

X  X  2 
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to  what  1*8  known  ns  tlie  tleep  cardiac  dalnessy  although  the  latter  can 
hanlly  be  traced  above  the  third  costal  cartilages  ;  the  saperfitial  cardiac 
dul/wss  (»orre«i>ond8  to  that  part  of  the  heart  which  is  uncovered  by  lung, 
and  thus  lx3gins  at  tlie  inner  end  of  the  fourth  left  cartilage,  extends  to  the 
left  almost  to  the  aiK'X,  to  the  right  as  far  as  the  middle  line,  and  below 
merges  into  the  dnlness  which  answers  to  the  liver. 

The  pulmonary  orifice  is  placed  opposite  the  upper  margin  of  the  third 
left  costal  cartilage,  close  to  the  sternum,  whence  the  ju-teiy  proceeds  up- 
wanls  to  its  bifnrcjition  behind  the  second  costal  cartilage  of  the  same 
side,  wiiich  is  tlierefore  tei*med  the  jndnwfiar!/  cartilafje.  The  orifice  of  the 
aorta  is  Iwlow  and  a  little  internal  to  the  pulmonary  orifice,  being  behind 
the  sternum,  close  to  the  lower  border  of  the  tliird  left  cartilage ;  from  this 
spot  the  ascending  part  of  the  arch  passes  across  to  the  right  edge  of  the 
«temnm  opposite  the  seamd  {aortic?)  cartilage,  and  the  transverse  part 
then  retiuiis  to  the  left  side,  crossing  the  middle  line  about  an  inch 
from  the  suprasternal  depression.  Opi)osite  the  middle  point  of  the 
manubrium,  the  innominate  and  left  coimnon  carotid  arteries  are  arising 
close  together  from  the  upper  border  of  the  arch  of  the  aorta,  and  they 
pass  symmetrically  upwaros,  the  innominate  to  the  back  of  the  right,  and 
the  carotid  to  the  back  of  the  left  stemo-clavicular  articulation.  The 
Quperior  vena  cava  lies  to  the  right  of  the  arch,  behind  the  inner  ends  of 
the  first  and  second  intercostal  spaces  ;  and  the  left  innominate  vein, 
resting  on  the  upper  Iwrder  of  the  arch,  is  just  below  the  upper  margin  of 
the  stennim.  It  sometimes  happens,  however,  especially  in  children,  that 
the  arch  of  the  aorta  is  placed  at  a  higher  level  than  usual,  and  then  the 
left  innominate  vein  projects  upwards  into  the  neck.  In  other  cases  the 
innominate  artery  is  longer  than  usual,  and  may  be  felt  pulsating  in  the 
euprasternal  fossa. 

The  auriculo-ventrioular  openings  of  the  heart  are  lower  down  than 
the  arterial  orifices,  l)eing  behind  the  sternum,  the  left  opiK)site  the 
fourth  a)stal  cartilage,  tlie  right  opposite  the  fourth  interspioe. 

The  internal  mauuuary  artery  descends  behind  the  costal  cartilages, 
4Uid  across  the  inner  ends  of  the  upper  six  intercostal  s|uures,  about  half 
4111  inch  from  the  margin  of  the  sternum  ;  and  there  is  occasionally 
another  considerable  artery  running  downwards  on  the  inner  surface  of 
the  ribs  along  the  side  of  the  thorax  (p.  4(H).  The  intercostal  vessels 
arc  lodged  for  the  greater  part  of  their  extent  in  the  grooves  beneath  the 
lower  edges  of  the  ribs,  by  which  they  are  thus  protected. 

THB    ABDOMXN. 

The  8ui)erficial  limits  of  the  abdomen  are  formetl  alwve  by  the  lower 
margin  of  the  thorax,  and  l)elow  by  Poupart's  ligament  and  the  iliac  crest 
on  ea<;h  side,  the  fonner  corresponding  to  the  curved  inguinal  furrow. 
Tlie  abdominal  cavity,  however,  extends  considerablv  l)eyond  these  limits, 
both  upwards  into  the  vault  of  the  diaphragm,  under  cover  of  the  lower 
ribs  and  their  cartilages,  and  downwanls  into  the  hollow  of  the  pelvis. 
The  aMomen  is  arbitrarily  divided  into  nine  regions  by  two  horizontal 
and  as  many  vertical  lines.  The  horizontal  lines  are  drawn,  one  at  the 
level  of  the  lowi'st  jwirt  of  the  wall  of  the  thorax  on  each  side,  and  the  other 
between  the  highest  points  of  the  iliac;  crests  :  the  vertical  lines  pass 
upwards  on  ea<^h  side  from  the  middle  of  Poupart's  ligament.  Of 
^he   spaces  bounded  by  these  lines,  the  throe  central  onen  «Kk  ^sdSifi^ 
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Fig.  S69. 


Fig.  869. — OuTLiw«  OF  turn  nm 

THK  ABDOJiWI,    SHvWIWI  Wl  «* 
niTO  BBOIOXA. 


^fjdu 


Epiga«tric  region 


Hypochondriac,  right. 
Hypochondriac,  left  . 


Umbilical 


Lumbar,  right. 
Lumbar,  left   . 


HypogaBtric 

Iliac,  right  . 
Iliac,  left.... 


1,  epigMirie  __^ 
hypogastric;  4,   4,  n«"*---^ 
chondriac  ;  5,  5,  right  and  Kft 
6,  6,  right  and  left  iliac 

and  iliac.     The  loweit  porti 

the    hvix>ga8tric    region,  1 

covcrei  with  hair,  is  •!»  w^ 

to  as  the  puhes  or  jmhir  n 

and  the  adjacent  paitBof  th 

and  hjpogiwtric  regions  tQ| 

constitute  what  is  known  i 

ifigmmd  region  or  the  fr»«. 

The  viscera  which  are  conl 

in  the  several  regi<>ns  sre  i 

in  the  fiiUowiiig  taWc  ?— 

The  greater  pari>  or  the  whole  o'  t»^  ^f*  ^ 
part  of  the  right  lobe  of  the  bTer,  withtt 
Sadder,  i«irt  of  the  «»*«^*f  ,^^?^^J 
the  fir»t  and  second  parti*  of  the  diM>deniin^ 
creas.  npper  or  inner  end  of  the  itpleen,  pm 
kidneys,  and  the  «ipwrenal  ^^V^^ 

The  greater  part  of  the  nght  lobe  of  theh 
hepatic  flexure  of  the  colon,  and  part  of  tt 

kidney.  ,        .  ,    ^^      *.^  «« 

Part  of  the  stomach,  with  the  gremter  po 
the  si)lcen  and  the  tail  of  the  I*°crej».  Af 
flexure  of  the  colon,  part  of  the  left  M 
«)metime«  a  part  of  the  left  lobe  of  the  liver 
The  greater  part  of  the  tranavenw  coUhl  t 
part  of  the  duoilenum.  some  convolntion*  of  t 
num  and  ileum,  with  portions  of  the  me«« 
crreat  omentum,  and  part  of  both  kidney*. 
The  ascending  colon,  part  of  the  right  M 

part  of  the  ileum.  ^    *  .v     i  #*  v-i 

The  descending  colon,  rart  of  the  left  krf 
part  of  the  jejunum. 

The  convolutions  of  the  ileum,  the  U 
chUilren.  and  if  disUnde^l  in  adult*  alio,  ti 
when  in  the  gravid  staU*,  and  behind,  tbi 
flexure  and  upper  part  of  the  rectum. 

The  ca-cum  with  the  vermifoxm  mppendagt 
termination  of  the  ileum. 

The  t»igmoid  flexure  of  the  colon,  ccttTOi 
the  jejunum  and  ileum. 


The  wall  of  the  ahdomon  is  fornuHl  at  the  front  and  sides  ■ 
miS:k  and  the  fonns  to  1.  n>co,nu..l  ^^l^^^^^^^^^^ 
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_  ride  of  tlic  middle  line  from  the  pelvis  to  the  thorax,  its  tendinous 

AXftacriptions  producin*^  transverse  furrows,  of  whieh  two  arc  eommonly 
fc<^  be  recognised,  one  opposite,  or  just  below,  the  tip  of  the  ensiform 
^vxioeasy  and  the  other  about  niidwny  between  tliis  and  the  umbiiiens. 
^■^<3twcen  the  two  reeti  is  a  median  ji^ove  (abdominal  furroic)  continued 
^^ownwards  from  the  infrastehial  fossa,  alon^  the  surface  of  the  linea 
mUm,  as  far  as,  or  a  little  beyond,  the  nnil)ilicus,  where  it  gradually  dis- 
v^fpBars  owing  to  the  approximation  and  eventual  union  of  the  muscles 
^>«  the  two  sides.  The  lower  ends  of  the  recti  are  concealed  by  a  small 
^cxmmulation  of  iat. 

The  i)n6ition  of  the  umbilicus  is  subject  to  considerable  variation,  but 
ik  is  always  1k:1ow  the  centre  of  the  distance  Ixitween  the  xiphi-steniul 
vizticulation  and  the  symi>hvsis  pubis.  Jt  is  generally  a  little  (half  an 
'inch  to  an  inch)  alxive  the  highest  point  of  the  iliac  crest,  and  alxmt 
^jpposite  the  disc  lietween  the  tliird  and  fourth  lumbar  vertebne. 

The  convex  surface  of  the  side  of  the  abdomen  is  fonned  by  the 
fleshy  part  of  the  external  oblique  muscle,  and  Ix'tween  this  and  the 
«Hiter  edge  of  the  rectus  theix;  is  a  shallow  depression  over  the  npiKir 
portitm  of  the  linea  semilunaris  :  this  depR'ssion  terminates  al>ove,  at 
tUxe  margin  of  the  thorax,  in  a  somewhat  triangular  fossa,  the  upper 
boundar)'  of  which  is  fonned  by  the  rounded  ninth  costal  cartilage. 

In  the  inguinal  ivgioii,  the  external  aklominal  ring  is  placed  imme- 
fliately  above  and  external  to  the  spine  of  the  pubis,  whica  can  always 
be  readily  felt,  as  well  as  the  common  attachment  of  the  outer  pillar  of 
the  ring  and  Poupart*s  ligament.  Uy  invaginating  the  scrotum  at  some 
distance  from  the  apertun*,  the  linger  may  1)e  {mssed  through  the  ring 
into  the  lower  part  of  the  inguinal  cnnal.  The  internal  or  deep  alxlomi- 
nal  ring  is  sitiuited  about  half  an  inch  above  Poupart*s  ligament,  opposite 
a  8i>ot  midway  between  the  anterior  superior  iliac  spine  and  the  sym- 
physis pubis  ;  and  the  deep  epigastric  artery  runs  upwards  close  to  the 
inner  side  of  this  opening,  in  the  direction  of  a  line  inclining  inwards 
towards  the  umbilicus.  If  the  inguinal  ciuial  has  Ix.'cn  enlarged  by  the 
preflenoe  of  an  old  heniia,  the  rings  are  aluKxst  oppr)site  to  one  another, 
and  the  finger  may  be  [itussed  through  them  and  (*an  explore  the  sur- 
ronndiug  i)arts  in  the  interior  of  the  alxlomen. 

The  superficial  e])i gastric  vein  is  often  seen  through  the  skin,  and  it 
may  frec^uently  l)e  observed  to  communicate  with  another  vein  that 
panes  up  into  the  arnifat  to  join  the  axillary'  vein,  especially  if  there 
be  any  obstruction  to  the  return  of  the  blood  through  the  interior  vena 
cava. 

The  liver,  which  oa*npies  the  whole  of  the  arch  (»f  the  diaphragm  on 
the  right,  as  well  as  a  small  part  on  the  left  side,  is  placed  for  the  most 
part  under  cover  of  the  ribs.  In  the  right  ImKK^hondriac  rt'gion.  its 
lower  margin  just  corresponds  to  the  lower  l)onler  of  the  tlwirax,  but  in 
the  epigiistric  region,  a  part  of  lioth  right  and  left  lobes  comes  into 
contact  with  the  abdominal  wall  ;  the  margin  of  this  imrt  runs  obliquely 
acn>ss  the  snlicostal  angle  from  the  ninth  right  to  the  eighth  left  costal 
cartilage,  and  crosses  the  middle  line  alNiut  a  hand's  breadth  1>elow  the 
xiphi-stenud  articulation.  The  gall-hhulder  projects  Iwyond  this  margin 
opposite  the  ninth  costid  cartilage,  and  close  to  the  outer  edge  of  the 
rectus  muscle.  The  extent  of  the  liver  upwanls,  if  traced  on  the  surface 
uf  the  body,  is  indicated  by  a  line  crossing  the  mesosternum  close  to  its 
lower  end,  and  rising  on  the  right  side  to  the  level  of  the  fifth  chondro- 
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Rternal  nrticnUitioii,  ou  the  left  to  that  of  the  sixth  ;  it  does  not  unul 
reach  moi*e  tlian  an  inch  aud  a  half  or  two  inches  beyond  the  left  nuu? 
of  the  stvrnuni.  It  imist  he  home  in  mind,  however,  that  the  U\-er 
subject  to  i^reat  variations,  not  (»nly  in  size,  hut  also  in  ixjeition,  bodit« 
porarily  ami  ])eruianently:  Thus,  it  sinks  with  iuspimtion*  and  Hms 
expiration  ;  it  descends  slightly  on  assuming  the  upright  positii»n  :  ai 
it  is  fi-eciuently  moved  downwards  by  altemtious  in  the  shapt:  of  ti 
chest.  It  is  relatively  ver}'  lai'ge  in  the  infant  and  child,  and  exten 
across  far  into  the  left  hyix)choudriac  region.  In  adults*  the  mar«riii 
the  liver  is  seldom  to  he  felt  l)eh)w  the  rihs  on  the  ri«rht  side  duri] 
health,  unless  the  alnhmiinal  wall  be  unusually  thin. 

The  stimuich  lius  in  the  left  hypochondriac  and  the  e])iwastri:.'  lejiVi 
in  the  latter  l)eing  jwirtly  covei-ed  by  the  liver  and  psirtly  in  conuct  wi 
the  abdominal  wall.  Jts  cardiac  orifice  is  situated  behind  the  sevtn 
costal  cartilage  of  the  left  side,  alK>ut  an  inch  from  the  siemnm  :  t 
pylonis  is  from  two  to  three  inches  below  the  xi)»hi-Hternal  articulaii< 
and,  when  the  stiHuach  is  contnictcHl,  immediately  to  the  right  «'f  ii 
mesial  plane  ;  but  when  the  stomach  is  distended,  the  ]iyK»ruf(  uv*\ 
considembly  to  the  right.  The  fundus  of  the  stomach  is  diiut 
npwai-ds  into  the  left  ])ortion  <»f  the  vault  of  the  diaphru^nu*  and  n.-acb 
under  onlinary  circumstances  to  the  level  of,  or  somewhat  higher  cha 
the  sixth  rhoiulro-s tenia  1  articulation,  Wing  a  little  above  (and  liehin 
the  ajK'x  of  the  heiut.  The  grcat  curvature  of  the  stonuirli  is  dinva 
at  first  to  the  left,  and  afterwards  downwards,  the  latter  part  reachin 
with  a  modenitc^  (legi*ee  of  distensitju  of  the  oiyan,  about  jis  far  as  tj 
line  se|)arating  the  ejugastric  fnuu  the  umbilical  regions. 

The  transvei-se  colon  passes  aci-oss  in  the  upjier  jiart  of  the  unilils 
region,  following  closi'ly  the  gri'at  curvaturc  of  the  stnniacl).  T: 
necum  is  cnmiKirativdy  sujuTticial  in  the  right  iliar  n-gii-n  :  i" 
ascending  (•(•Inn  and  the  heiwitir  tiexuiv  are  dee]»ly  ])hiciMl  in  tin- ru: 
lumbar  and  hyiiorlK>n(lriac  regions.  The  splenic-  tiexuiv  reailh> 
much  higher  level  than  the  hejiatie,  and  is  situated  U-bind  the  sti'Ui* 
in  the  left  hyjuH-hoiulriac  region,  while  the  dvwending  c-<»k»n  i>Yi;p 
the  himkr  i>arl  of  the  left  liypi»chondriac  and  lunilmr  n-ginns.  U^ 
]n-essure  on  the  left  side  di'teets  the  sigmoid  flexure  iis  ir  )Ki.<s<*2i  i-mt:! 
brim  of  the  jK.'lvis,  in  thin  jKTsons  evi'U  when  com] mra tiM-ly  unpzy ; 
distended  with  faM-vs.  it  f«inns  a  distinct  tumour  in  this  sicuaci<in. 

The  inte>tines  below  the  stomach  are  all  covered  nifin^-  or  K-?*  i-"!. 
])letely  by  the  givat  4)nientniu.  The  coils  of  the  snnill  intestim-  t-"""*!:! 
the  anterior  part  of  the  belly  1m«1ow  the  tnmsvei-se  rcdon.  tln^se  it:l 
jejunum  being  princi[»ally  found  al)ove,  those  of  the  ileum  Ik1«iw. 

In  children  under  ordinary  circmnstances,  and  in  adults  \\\nv.  i: 
distended,  the  bladder  rises  out  of  (he  ]K'lvis  into  the  hy]x.;ra5tric  n.i-: 
Injing  cloKi'ly  ap]>lied  to  the  anterior  alKloniinal  wall  witlK>m   the  in:»: 
vention    of  |M'ritoneuni    for  some    distance   above    the    luilii? :    if  :: 
<listension  be  exu-ssive,  the  bladder  may  rea<-h  as  liir  as  ihi*  nmiiilir:*. 

The  kidneys,  being  situated  at.  the  Uick  of  the  aUlonMual  cavity,  a: 
not  to  Ih*  felt  under  n(»nnal  con<litions,  or  at  most  the  right  i>  at  iiii-"' 
to  be  detected.  They  ocen]>y  on  each  si<le  it  part  of  tlu-  h:ndi::r.  i:}"T" 
chondriac,  epigastric,  and  undalieal  regions.  The  iiif(ri4.r  (XiTMniiy 
the  right  kidney  (which,  it  will  be  remembered,  is  the  lower  «'f  tlit-  i'^- 
Sioircely  rcaches  to  the  h'vel  4)f  the  umbilicus. 

The  pancreas  crosses  the  sjnne  aUait  three  inches  above  the  uml-ilii^i* 
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the  third  jmrt  of  the  ihiodeuiim  is  placed  at  a  lower  level,  reachinj^ 

"vvithin  aliouc  an  ineh  of  the  iiiuhiliciis. 

The  ulxioiuinal  aorta  passes  dowiiwanls  usually  a  little  to  the  left  of 

^he  Tnid-Iiiic  of  the  hody,  although  its  lower  end  otten  oct*upies  a  mesial 

X*OBitfon,or  may  even  extend  over  slightly  to  the  right.     The  hifureation 

oocors  on  the  average  alK»ut  three-qujirtei^s  of  au  inch  Iwlow  the  uin- 

^ilicufl,  and  the  direction  of  the  cianmon  and  external  iliac  arteries  is 

i^idicated  by  drawing  a  line  fn>ni  this  jxjint  to  another  midway  lietween 

the  Bvinphysis  puhis  and  the  anterior  sii]>erior  spine  of  the  ilium.     The 

^XMffunur  vena  cava  lies  just  to  the  right  of  the  aorta. 

The  cwliac  axis  arises  opjiosite  the  lower  part  of  the  last  doi'sal 
Verteljra,  />.,  Ktween  four  and  five  inches  al)ove  the  umhilicus  ;  the 
■^^perior  mesenteric  arteiy  a  very  little  lower  ;  the  two  renal  art<?rii« 
•^nt  three  and  a  half  inches,  and  the  inferior  mesenteric  al)out  one  inch 
•bove  the  umhilicus. 

TH£    BACK. 

-    -A.fc    the   back  of  the  neck,  a  slight  mesial  depression,  c<immencin^ 

JpiiTifsdiately  below  the  external  occipital  pn>tul)er«ince,de8Ci'nd8  over  the 

^B^xxientum  nucluc,  between  the  prominences  formed  by  the  C(»mplexu8 

?2|^   trapezius  muscles  of  the  two  sides.     By  pressing  deeply  in  this 

?P^^^\r,  the  spine  of  the  axis  is  n.»adily  felt,  and  genendly  also  the  spines  of 

J?^  third,  fourth,  fifth,  and  sixth  vertebne  less  distinctly.     The  furrow 

Sj^Ppcars  gradually  towni-ds  the  root  of  the  neck,  wheix.'  the  spines  of 

^^^  seventh  cervical  and  upiier  one  or  two  dorsid  vertehnw  bectjmc 

T^^ible.     The  first  spine  to  apix.>ar  is  usunlly  that  of  the  seventh  cerkieal 

j^^^bra,  but  sometimes  the  sixth  is  l(»ng  and  comes  to  the  surface : 

j*Je  must  prominent  is  the  first  dorwd.     They  necessarily  piuject  more 

jWainly  when  the  ne<-k  is  inclined  forwanls.     Below   these,   the  long 

vations  formed 
ins  and  lielow 

^ ._  „.,j ,. .  ...  „._  hiwer  dorsid  and 

^pper  lumbar  regions,  where  the  nmscles  are  thickest  and  most  fleshy  ; 
*li  the  lower  luml)ar  ix'gion  and  cjver  the  upper  put  of  the  sacrum,  the 
^pecrtor  muscles  are  ten<linous,  and  give  rise  to  a  si>niewhat  l(»sMJnge- 
%hai)ed  flatteiieil  area  through  which  the  groove  is  c<Mitinuc<l,  l>ea>ming 
^^radnally  shallower,  to  tenninaite  at  the  spine  of  the  thinl  piece  i»f  the 
sacrum  "(last  sacnd  spine)  in  the  angle  for!ne<l  by  the  meeting  of  the 
rij^ht  and  left  gluteus  maximus  muscles.  A  little  alM»ve  and  external  to 
the  latter  point,  a  slight  depression  indicates  the]K)sition  of  the  i)osterior 
superior  iliac;  spine.  At  the  l»ottom  of  the  spinal  furi-ow,  the  spines  may 
\ye  felt  and  counted,  the  middle  dors;d  ones  genendly  with  considerable 
difficulty  in  the  erect  position,  but  most  <»f  them  aiv  ixMideriHl  very 
eWdent  by  bending  the  cohnnn  forwai-ds.  The  fourth  lumlwr  sj»ine  is 
on  a  level  with  the  highest  part  of  the  cnst  of  tlie  ilium. 

The  spine  of  the  strapula  is  easily  felt  l)eneath  the  skin,  and  may  lie 
traced  outwaixls  (very  little  upwanls  when  the  arm  is  hanging)  to  the 
acromion,  which  is  represented  on  the  surface  by  a  depit-ssion  in  a 
mcscular  subject,  or  when  the  arm  is  ndsed  The  lower  lx)i"der  of  the 
spine  and  the  outer  iMHiler  of  the  acromion  meet  in  a  prominent  angle, 
which  is  always  to  l)C  distinctly  R*cognised  on  the  surface  ;  from  this 
i>oint  measumnents  of  the  length  of  the  arm  are  most  conveniently 
taken.     The  vertebral  Ijonler  and  the  inferior  angle  of  the  scapula  are 
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nen,  alihoagh  covered  for  the  most  put  bj  miudes,  the  fonner  Vf  tti 
trapeniiSi  the  latter  by  the  latiiiimiisdonL  The  niperior  bolder  cmot 
iMDiDj  be  dirt^ingaiBhed,  bat  the  axilkij  b^^  out  belUtiiMievlHi 
dWnotly  throng  ite  thick  mneoohr  covering.  With  the  muhnpiK 
by  the  side»  the  upper  angle  of  the  icapiila  correspoDda  to  the  wffs 
bolder  of  (d^e  aecond  rib,  or  the  interval  between  the  first  and  nond 
dflcaal  qanes ;  the  lower  angle  to  the  seventh  interoosUd  spaoe  (Msa- 
I  the  eighth  rib)  or  the  interval  between  the  aeventh  and  a|^ 


dorsal  qmies ;  and  the  root  of  the  bpine  of  the  acapola  to  the  intaral 
between  the  third  and  fborth  donal  ninea.    The  Tertebnd  hoidv  4 
the  bone  is  at  the  same  time  needy  W  not  qnito  perpendicaki;il 
lower  eaA  being  indined  a  little  ootiraids. 
At  the  inner  end  of  the  i^ne  of  the  so^pnhy  a  slight  depranoaii 


dioatea  the  trian^olar  tendon  m  whioh  the  lower  fifarea  of  the  tnuii 

apwira  ■ 
recUxffm 
spinel  tod 

triangular  tendon,  marks  the  lover  edge  of  the  mnaole.    Immrdirt 


end  s  and  a  slight  groove,  which  is  seen  at  timea  paaring  np 
ontwards  over  the  sor&ce  of  the  eminence  finmed  by  the  erei 
in  the  direction  of  a  line  from  one  of  the  lowcat  dorsal  spinei  to  d 


above  the  qiine  of  the  sn^iila  is  a  convex  amftoe  fonned  by  the  UnEh 
part  of  the  tmpenns  covering  the  sopna^iiiafcaa  mnade  i  and  above  tU 
the  doping  snrfiK9e  leading  down  from  the  nook  to  the  shonlder  isfoni 
by  tibe  npper  part  of  the  trapeiins^  nqfiorted  by  the  levator  sip 
nfftpqlfff  eqd  by  Cat. 

theknm  nbs  are  to  be  felt  thraogh  the  btiasimu  dosai,  onliilftd 
edge  of  the  erector  siMnie  ;  bnt  it  most  be  borne  in  nund  that  the  tidl 
rib  ia  often  very  short  and  does  not  nrojeot  bejond  the  margin  cf  d 
ocector  muscle,  so  that  the  lowest  rib  that  can  then  be  felt  is  the  eleveatl 
The  ribs  shonld,  therefore,  always  be  oonnted  finom  above  downwanb»  ai 
not  from  below  upwards. 

Hie  lower  end  of  the  larynx  and  pharynx,  and  the  oommencement^ 
the  trachea  and  oesophagus  are  abont  on  a  level  with  the  intor 
between  the  sixth  aud  seventh  cervical  spines.  From  this  qiot  tl 
trachea  descends  in  the  middle  line,  and  divides  opposite  thefooil 
donal  spine  into  the  two  bronchi,  whidi  are  thenoc  directed  outwaidiu 
downwards,  the  right  more  transverseljr  than  the  left. 

The  apex  of  the  lung,  correspondmg  to  the  nock  of  the  finii  ril 

extends  up  to  the  level  of  the  seventh  cervical  spine.    Mesially,  tl 

longs  toucn  the  sides  of  the  bodies  of  the  A'ertebra ;  and  inferiorly,  the 

reach  down  to  the  tenth  dorsal  spine,  the  plcnra  to  the  eleventh  or  t^t 

tf  lower,  as  has  already  been  described  (p.  G7d). 

The  oesophagus,  from  its  commencement,  inclines  at  first  somewhit  I 
the  left,  but  renins  the  middle  h'ne  abont  the  fifth  dorsal  vcrtei»B ;  i 
its  lower  nart  it  is  deflected  more  considerably  to  the  left,  and  it  tan 
nates  at  the  canliac  orifice  of  the  stomach  on  a  level  with  (or  a  little  sbi>v< 
the  ninth  dorsal  spine.  The  pylorio  orifice  of  the  st<Hnach  is  to  tli 
right  of  the  twelfth  dorsal  spine. 

The  arch  of  the  aorta  reaches  the  loft  side  of  the  vertebral  ooIod 
just  above  the  fourt!i  dorsal  spine,  and  the  descending  aorta  psM 
do^Tiwards,  gradually  inclining  to  the  front  of  the  column,  to  Uliimi 
at  a  spot  in,  or  close  to,  the  middle  line,  on  a  level  with  the  fi>nrth  Inmls 
spine.  The  coelinc  axis  arises  opposite  the  twelfth  donal,  the  ren 
arteries  opposite  the  first  lumbar  spme. 

The  convex  surface  of  the  spleen  looks  backwards  and  somewhat  cot 


¥lg.  370 PoSTKIItdIt  YtlW   OV  THl  TRVXK,    SBOWtXcl   THK   EXLATITI    I*O9l¥l09S  Of  THK 

iPKivcTPAL  THOfticio  AMD  utDOMiXAL  TiscKiLk,  &;c,  (from  h  dmirijig  bj  H.  J.  Oodbe). 
(Q.  a  T.)    i 

Tli«  Mreml  oltjts^U  nrv  intTicate^l  in  the  Kame  nmntifr  ax  in  f\g.  3rl9,  tJio  tmcheii  Aod 
1«1I^  hy  tliin  linefi^  the  aort/i  by  ibiek  linen,  tliQ  liver,  pKiicr^tia  Jind  ^pte^*!!  bj  broken 
Umm,  ike  at«fO|i]iii^N,  fitouiAeb,  lUi^utitQg  and  de8ccmliii|C  colon  by  thick  tlutt«U  Hues,  and 
SIm  kldnaja  by  thin  dotte^l  Unt»  ;    x ,  x  .  jievcnth  cerricaJ  K&d  int  lumbar  Kpiue^i. 
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words.  It  is  placed  beneath  the  ninth,  tenth  and  eleventh  ribs  of  the 
left  side,  being  sepanited  from  them  by  the  diaphragm,  and  at  its  imper 
part  also  by  the  lunp:.  It  lies  very  obliquely,  its  long  axis  ooinciaui; 
almost  exactly  with  the  line  of  the  tenth  rib.  Its  highest  and  loveit 
points  are  on  a  level  res])ectively  with  the  ninth  dorsal  and  first  lombir 
spines ;  its  inner  end  is  distant  about  an  inch  and  a  half  from  the 
median  plane  of  the  body,  and  its  outer  end  abont  reaches  the  mid- 
axillaiy  line. 

The  up]Ka*  end  of  the  left  kidney  reaches  to  the  level  of  the  de^-oith 
dorsal  spine  ;  the  lower  end  is  nearly  two  inches  from  the  iliac  crest,  and 
a  little  below  the  level  of  the  second  lumbar  spine  ;  the  hilos  is  aboot 
two  inches  from  the  middle  line,  and  opi)osite  the  first  lombar  epine. 
The  right  kidney  is  generally  from  half  to  thrce-qnartcrs  of  an  inch 
lower  than  the  left. 

The  ascending  and  descending  portions  of  the  colon  pass  verticsDj 
along  the  outermost  part  of  the  right  and  left  kidneys  respectively  ;  the 
part  of  the  intestine  which  is  in  contact  with  the  abdominal  waD  ii 
placed  immediately  Ijehind  a  line  carried  vertically  upwards  from  the 
central  point  of  the  iHac  crest. 

The  pancreas  crosses  the  s])inal  column  opposite  the  twelfth  dcnd 
and  lirst  lumbar  spines,  and  tlie  third  part  of  the  duodenum  immedistdf 
below  the  latter. 

The  relation  of  the  origins  of  the  spinal  nerves  to  the  spinooi 
processes  of  the  vertebras  may  be  summed  up  as  follows. — The  eight 
i-crvical  nerves  occupv  the  part  of  the  spinal  cord  from  its  commence- 
ment to  the  level  of  the  sixth  cenical  spme  ;  the  upper  six  dorsal  uernx, 
ii'om  the  seventh  cervi(;al  to  the  fourth  dorsal  spine  ;  the  lower  lix 
dorsal  nerves,  from  the  fifth  to  the  tenth  dorsal  spine  ;  the  five  lumlsr 
nerves  arise  opjxjsitc  the  eleventh  and  twelfth  dorsal  spines  ;  and  the 
five  sacral  nerves  coiTesjwnd  to  the  first  Innilwir  spine.  (Soe,  for  fartlnr 
details,  W.  R.  Gowers,  *'  The  Diagnosis  of  Diseases  of  the  Spinal  Cord,"* 
London,  18S(),  p.  (1.) 

SUPERFICIAI/    ANATOMY    OP    THE    UPPEK    lalXB. 

THB    BHOUIiDXR. 

In  the  region  (►f  the  shoulder,  the  outer  ])art  (»f  the  clavicle  and  the 
aeromion  ])r<)eess  of  tlie  seaj)ul:i  can  be  distinctly  felt  benwitli  the  skin, 
and  the  extremity  of  the  former  Ixrne  usually  gives  rise  to  a  marked 
elevation  at  its  junction  with  the  acromion.  The  rounded  pn>miuiiice 
of  the  shoulder  is  fonned  immeiliately  by  the  thick  deltoid  muscle,  l»Gt 
it  is  also  due  in  great  measure  to  the  lai*ge  up])er  oxtreniity  uf  the 
humerus,  which  <'an  Ixi  felt  moving  under  the  musc*le  «s  tlit-  arm  i* 
rotated.  Close  to  the  inner  side  of  the  shoulder-joint,  and  just  M\.^ 
the  clavicle,  the  coraeoid  jirocess  is  to  1)0  recognised  ;  niul  by  priwiu: 
deeply  in  the  axilla  when  the  ann  is  abducted,  the  lower  inai>rin  of  ibc 
glenoid  cavity  and  the  hciwl  of  the  humerus  are  als^>  to  Iw  felt. 

The  adjacent  niai*gins  of  the  deltoid  and  ])ectondis  major  are  rl«i«Ij 
unitetl  together  at  their  lower  parts,  so  that  the  (livisi<»n  U^twot-n  the 
two  muscles  is  not  indiaited  on  the  surface  ;  hut  suiKiriorly,  they  are 
8eparate<l  hy  a  iriangidar  interval  of  variable  bivadth,  which  gives  rkr 
to  the  well*  niarke<l  infrarlavintlar  fossa,  liy  j)res8ing  deeply  in  U* 
fossa,  the  u\\\\v\t^'  v\Y\>i\'5  tcvvoj  W  QA.\\\\vxx»««d  against  the  second  rib.  Tbc 
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lack  of  the  shoulder  is  flattened,  and  sloped  from  within  outwards  and  a 
itUe  forwards,  owing  to  the  oblique  position  of  the  scapula ;  and  the 
linder  portion  of  the  deltoid,  which  is  thinner  than  the  anterior,  is 
endinous  at  its  origin,  and  adheres  closely  to  the  subjacent  infraspinatus 
niiacle,  so  that  the  U|)per  part  of  its  margin  is  not  indicated  upon  the 
torfaoe.  The  infraspinatus  is  continued  into  the  teres  minor,  and  below 
he  latter  muscle  is  the  thick  teres  major,  with  the  latissimus  dorsi 
irinding  round  it,  forming  the  posterior  fold  of  the  axilla.  When  the 
irm  is  abducted,  the  middle  portion  of  the  deltoid,  being  brought  into 
iction,  is  seen  to  present  an  irre^lar  surface,  the  prominences  corre- 
qponding  to  the  separate  fleshy  portions  of  the  muscle,  and  the  depressions 
bo  the  tendinous  septa  extending  downwards  from  the  acromion. 

The  course  of  the  axillary  artery  is  marked  u])on  the  surface  by  a  line 
Irmwn  from  the  mid-point  of  the  clavicle  to  the  inner  border  of  the 
eleTation  formed  by  the  coraco-brachialis  muscle  (see  lielow).  If  the 
limb  be  raised  from  the  side,  the  third  part  of  the  artery  may  be  felt 
pulsating  beneath  the  integument  and  fascia  (the  veui  inter\'ening)  as  it 
paases  into  the  arm^  being  placed  at  the  junction  of  the  anterior  and 
middle  thirds  of  the  snace  between  the  axillary  folds.  The  artery  may 
be  xeadily  compressed  here  against  the  hmnenis.  The  posterior  circum- 
Bez  Teasels  and  the  circumflex  nerve  are  winding  round  the  back  of  the 
hamems  under  cover  of  the  deltoid,  at  the  junction  of  the  upper  and  the 
middle  thirds  of  the  muscle. 

THB   ARM. 

The  shaft  of  the  humerus  is  for  the  most  jwrt  thickly  covered  by  the 
muscles  of  the  arm,  and  can  only  be  felt  with  diiiiculty  ;  but  just  below 
die  insertion  of  the  deltoid  the  bone  comes  nearer  to  the  surface,  and 
from  this  spot  the  outer  border,  or  the  external  supracondylar  ridge,  can 
be  followed  down  to  the  outer  condyle,  along  the  bottom  of  a  furrow  over 
the  external  intennuscular  septum,  between  the  supinator  longus  and 
triceps  muscles.  The  internal  supracondylar  ridge  is  less  prominent,  and 
not  so  readily  felt. 

Along  the  fore  and  inner  part  of  the  ann  (when  hanging  naturally  by 
the  side)  is  the  eminence  formed  by  the  biceps  muscle,  extending,  with 
a  slight  inclination  outwards  below,  from  the  antenor  margin  of  tlie 
axilla  to  the  elbow.  Superiorly,  this  is  contiuued  into  a  narrow  eleva- 
tion produced  by  the  coraco-brachialis  muscle,  which  issues  from  between 
the  anterior  and  posterior  axillary  folds.  Two  depressions,  the  inner 
and  outer  hkipital  furrows,  are  found  on  the  inner  and  outer  side 
respectively  of  the  ])rominence  of  the  biceps ;  along  the  outer  of 
these  the  cephalic  vein  may  generally  l)e  seen  ascending  beneath  the 
akin  ;  in  the  inner,  which  is  better  marked,  are  plac*ed  the  basilic  vein 
(in  its  lower  lialf  or  less  superficial  to  the  fascia),  the  brachial  vessels 
and  the  median  nerve.  The  brachial  artery  is  usually  overlapped  to  a 
greater  or  less  extent  by  the  margin  of  the  biceps,  but  it  can  be  felt 
pnlBating  throughout.  Pressure  should  be  ap))lied  to  the  vessel  from 
within  outwards  in  the  upper  half  of  the  arm,  from  before  backwards  in 
tiie  lower. 

On  the  outer  side  of  the  biceps,  a  portion  of  the  brachialis  anticus 
oomes  to  the  surface,  and  beyona  that  the  supinator  longus  and  extensor 
carpi  radialis  longior  form  a  prominence  which  descends  to  the  forearm 
in  front  of  the  external  condyle  ;  the  supinator  muscle  shows  veij 
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words.  It  is  placed  beneath  the  niutli,  tenth  and  eleTcnUi  rifafl  of  the 
left  side,  being  sepanited  from  them  by  the  diaphragm,  and  at  its  upper 
part  also  by  the  lunjc.  It  lies  very  obliquely,  its  long  axis  ooincioin; 
almost  exactly  with  the  line  of  the  tenth  rib.  Its  highest  and  lomit 
points  are  on  a  level  res])ectively  with  the  ninth  dorsal  and  first  lambsr 
spines ;  its  inner  end  is  distant  abont  an  inch  and  a  half  from  the 
median  plane  of  the  body,  and  its  outer  end  about  reaches  the  mid- 
axillary  line. 

The  upjKjr  end  of  the  left  kidney  reaches  to  the  level  of  the  deventh 
dorsal  spine  ;  the  lower  end  is  nearly  two  inches  from  the  iliac  crest,  and 
a  little  below  the  level  of  the  second  lumbar  spine ;  the  hilns  is  about 
two  inches  from  the  middle  line,  and  opposite  the  first  lumbar  spine. 
The  right  kidney  is  generally  from  half  to  tlnitKS-qaarters  of  an  inch 
lower  than  the  left. 

The  ascending  and  descending  portions  of  the  colon  pass  verticiDj 
along  the  outermost  part  of  the  right  and  left  kidneys  respectively  ;  Uie 
part  of  the  intestine  which  is  in  contact  with  the  abdominal  wall  ii 
placed  immediately  Ijehind  a  line  carried  vertically  upwards  from  the 
central  point  of  the  iliac  crest. 

The  pancreas  crosses  the  spinal  colunm  opposite  the  twelfth  doiMl 
and  first  lumbar  spines,  and  the  third  part  of  the  duodenum  iuimediatdj 
below  the  latter. 

The  relation  of  the  origins  of  the  spinal  nerves  to  the  spinoos 
processes  of  the  vertebras  may  be  summed  up  as  follows. — The  eight 
i^crvical  nerves  occupv  the  part  of  the  spinal  cord  from  its  commence- 
ment to  the  level  of  the  sixth  cenncal  spine  ;  the  upper  six  dorsal  nerves, 
from  the  seventh  cervical  to  the  fourth  dorsal  spine  ;  the  lower  six 
dorsal  nerves,  from  the  fifth  to  the  tenth  dorsal  spine  ;  the  five  lumltf 
nerves  arise  opposite  the  eleventh  and  twelfth  dorsal  spines  ;  and  the 
five  sacral  nerves  coiTesjwnd  to  the  first  lunilwir  spine.  (See,  for  fartlifr 
deUiils,  W.  R.  Gowers,  "  The  Diagnosis  of  Diseases  of  the  Spinal  Cord,'* 
London,  18H0,  p.  (1.) 

SUPERFICIAI/    ANATOMY    OP    THE    UPPEK    liTBCB. 

THB    SHOUIiDXR. 

In  the  region  of  the  slionlder,  the  outer  ]mrt  of  the  clavicle  and  ilic 
acromion  ])rocess  of  the  scajmla  can  be  distinctly  folt  benwith  the  skin, 
and  the  extremity  of  the  former  Ixme  usually  jrives  rist*  to  a  marked 
elevation  at  its  junction  with  the  acromion.  The  rounded  proniimnce 
of  the  sliouldor  is  fonned  immeiliately  by  the  thick  deltoid  nmsch\  hut 
it  is  also  due  in  2;i*eat  measure  to  the  lai-ge  np])er  extremity  uf  tlie 
humerus,  which  can  l)e  felt  moving  mider  the  muscle  as  the  arm  is 
rotated,  (lose  to  the  inner  side  of  the  shoulder-joint,  and  just  l^eluw 
the  clavicle,  the  conicoid  ])rocesK  is  to  l)e  nK.'ojj:in*sed  ;  and  by  pn»!vin!: 
deei)ly  in  the  axilla  when  the  arm  is  ahducted,  the  lower  maiTrin  of  ihc 
<5deiioid  cavity  and  the  head  of  the  hmnerus  are  also  to  Iw  felt. 

The  adjacent  inarj^ins  of  the  deltoid  and  ])ei*toralis  major  aire  chn*elT 
united  tojj^'ther  at  their  lower  parts,  so  that  the  <livision  U'twei'n  tlie 
two  muscles  is  not  indicated  on  the  surtm^e  ;  hut  suiwriorly,  thev  are 
sei)jinited  i)y  a  trianipdar  interval  of  variable  bivadth,  which  gives  rw* 
to  the  well  marked  infmclavinilar  fossa.  By  pix'ssing  deeply  in  this 
fossa,  the  axillary  artery  may  l)e  compri'ssed  against  the  second  rib.   The 
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back  of  the  shoulder  is  flattened,  and  sloped  from  within  outwards  and  a 
iitUe  forwards,  owing  to  the  oblique  position  of  the  scapula ;  and  the 
hinder  portion  of  the  deltoid,  which  is  thinner  than  the  anterior,  is 
tendinous  at  its  origin,  and  adheres  closely  to  the  subjacent  uifraspinatus 
mnscle,  so  that  the  upper  part  of  its  margin  is  not  indicated  upon  the 
Borface.  The  infraspinatus  is  continued  into  the  teres  minor,  and  below 
the  latter  muscle  is  the  thick  teres  major,  >nth  the  latissimus  dorsi 
winding  round  it,  forming  the  posterior  fold  of  the  axilla.  When  the 
arm  is  abducted,  the  middle  portion  of  the  deltoid,  being  brought  into 
action,  is  seen  to  present  an  irre^lar  surface,  the  prominences  corre- 
iqMuding  to  the  separate  fleshy  portions  of  the  muscle,  and  the  depressions 
to  die  tendinous  septa  extending  downwards  from  the  acromion. 

The  course  of  the  axillary  artery  is  marked  u])on  the  surface  by  a  line 
drawn  from  the  mid-point  of  the  cla^icle  to  the  inner  l>order  of  the 
eleTation  formed  by  the  coraco-brachialis  muscle  (see  below).  If  the 
limb  be  raised  from  the  side,  the  third  part  of  the  artery  may  be  felt 
pnlsating  beneath  the  integmnent  and  fascia  (the  vem  intervening)  as  it 
passes  into  the  arm,  being  placed  at  the  junction  of  the  anterior  and 
Dodddle  thirds  of  the  space  between  the  axillary  folds.  The  artery  may 
be  xeadily  compressed  here  against  the  humerus.  The  posterior  circum- 
flex veflsels  and  the  circumflex  nerve  are  winding  round  the  back  of  the 
hnmems  mider  cover  of  the  deltoid,  at  the  junction  of  the  upper  and  the 
middle  thirds  of  the  muscle. 

THX   ARM. 

The  shaft  of  the  humerus  is  for  the  most  part  thickly  covered  by  the 
muscles  of  the  arm,  and  can  only  be  felt  with  diiiiculty  ;  but  just  below 
the  insertion  of  the  deltoid  the  bone  comes  nearer  to  the  sur&ce,  and 
from  this  spot  the  outer  border,  or  the  external  supracondylar  ridge,  can 
be  followed  down  to  the  outer  condyle,  along  the  bottom  of  a  furrow  over 
the  external  intennuscular  septum,  between  the  supinator  longus  and 
triceps  muscles.  The  internal  supracondylar  ridge  is  less  prominent,  and 
not  so  readily  felt. 

Along  the  fore  and  inner  part  of  the  arm  (when  hanging  naturally  by 
the  side)  is  the  eminence  formed  by  the  biceps  muscle,  extending,  with 
a  slight  inclination  outwards  below,  from  the  anterior  margin  of  tlie 
axilla  to  the  elbow.  Superiorly,  this  is  continued  into  a  narrow  eleva- 
tion produced  by  the  coraco-brachialis  muscle,  which  issues  from  between 
the  anterior  and  posterior  axillary  folds.  Two  depressions,  the  inner 
and  outer  hkijntal  furrows^  are  found  on  the  inner  and  outer  side 
respectively  of  the  prominence  of  the  biceps ;  along  the  outer  of 
tb^  the  ceplialic  vein  may  generally  l)e  seen  ascending  beneath  the 
skin  ;  in  the  inner,  which  is  better  marked,  are  placed  the  basilic  vein 
(in  its  lower  lialf  or  less  superficial  to  the  fascia),  the  brachial  vessels 
and  the  median  nene.  The  brachial  artery  is  usually  overlapped  to  a 
greater  or  less  extent  by  the  margin  of  the  biceps,  but  it  can  be  felt 
pulsating  throughout.  Pressure  should  be  ap))lied  to  the  vessel  from 
within  outwards  in  the  upper  half  of  the  arm,  from  before  backwards  in 
the  lower. 

On  the  outer  side  of  the  biceps,  a  portion  of  the  brachialis  anticus 
comes  to  the  surface,  and  beyona  that  the  supinator  longus  and  extensor 
carpi  radialis  longior  form  a  prominence  which  descends  to  the  forearm 
in  front  of  the  external  condyle  ;  the  supinator  muscle  shows  very 


686  SUPEKFiriAL  AXATOMY   OF    THE    TPPEE    LIMB. 

plainly  if  the  ellxiw  be  forcibly  flexed  with  the  hand  in  a  state  of  8cmi< 
pronation.  On  the  inner  side  of  the  biceps,  in  the  lower  part  of  the  arm 
a  smaller  portion  of  the  brachialis  anticns  is  sui^rficial,  and  between  thi 
and  the  tnceps,  the  internal  intermnscakr  septum  can  be  felt,  with  th 
ulnar  nerve  close  behind  it,  descending  to  the  internal  condyle 

The  form  of  the  back  of  the  arm  is  determined  by  the  triceps  musrie 
the  three  hcmls  of  which,  together  with  the  large  tendon  of  insertion,  tn 
to  l)e  recognized  when  the  muscle  is  called  into  play.  The  inner  htai 
is  the  least  distinct ;  the  outer  head  forms  a  large  prominence  immcdi" 
ately  1)elow  the  hinder  border  of  the  deltoid  ;  the  long  head  can  be  sen 
issuing  from  between  the  teres  major  and  minor  muscles,  and  descendini 
along  the  middle  of  the  liack  of  the  arm  ;  while  the  tendon  is  representee 
by  a  depressed  area,  leading  do^ii  to  the  olei^ranou  process  of  the  ulna 
The  mu8culo-s])inil  ncne  begins  to  incline  Imckwards  immediately  beltfi 
the  posterior  fold  of  the  axilla,  and  crosses  the  back  of  the  hnmem 
obli(piely  ftx)m  within  outwards  in  its  middle  third,  being  covered  by  th 
tricerifl  mu8cle,  and  a(*com|)anied  by  the  superior  profunda  vessels.  At, 
or  a  little  alntve,  the  junction  of  the  middle  and  lower  thirds  of  the  arm, 
the  ner^•e  pciforates  the  external  intermuscular  septum,  and  it  ihei 
descends  in  front  of  the  outer  supracondylar  ridge  to  the  level  d 
the  external  ccmdyle,  where  it  divides  into  the  radial  and  posCerioi 
interosseous  nerves.  The  former  takes  a  straight  course  di»^\'uwards  u 
join  the  artery  of  the  same  name  lielow  the  ellww  :  but  the  ]iii8terioi 
inteix>R6e()UH  is  directed  hickwards  across  the  outer  side  of  the  radius  in 
its  upiKjr  fourth,  to  gain  the  kick  of  the  foreann. 

THZ    XI«BOW. 

At  the  elbow,  the  internal  and  external  (Mmdyle^  conic  to  the  surfinv, 
and  also  the  olevnmon  i)rocess  of  the  nln:i.  The  internal  condyle,  wliifh.  ii 
wi  1  lie  i-cnienilxji-ed,  is  directed  more  Iwickwanls  than  inwaiils',  is  vrry  j^rr- 
miiK'nt,  and  fonns  one  of  the  nn»st  im])orttint  Ikiuv  landmarks  <  if  tlii*'iimK 
The  external  con^lyle,  togetlior  with  the  common  tcndnn  f»f  the  exu-ns'! 
iimscles  of  tlie  forearm,  gives  lise,  when  thr  joint  is  extendcil,  to  a  wvll- 
marked  depression  at  the  outer  and  l«u'k  ]niYt  <»f  the  elbow,  litrtwctn  xh 
supinator  lonjrus  and  extensor  caq)i  radialis  longior  niusrles  exieniallT. 
and  the  ancontrus  internally.  If  the  ellM>w  U'  semi-Hexed,  the  CNindjl»i' 
sli'jrhtly  prominent  ;  and  in  extreme  flexion,  the  outer  part  i-f  th» 
triceps  muscle  is  Btret<-hed  over  the  capitelluni  of  the  hunuTUs,  whii^. 
I'omis  a  rounded  eminence  to  the  outer  side  of  the  i>oint  (»f  the  cll»ow 
(olcK'mnon ),  wjiile  the  condyle  itself  is  no  longer  visible.  The  «»Kvran'^n 
is  RulK'utaneons  at  its  iM)stenor  surface,  its  u]i]>er  end  Ixing  eniink 
coveri'd  by  tin-  inseition  of  the  triceps  ;  its  np]H.'arance  neci^ssjirily  variti 
with  the  ]Misition  of  the  joint,  as  does  also  the  distance  Ivtwtt'U  th- 
pnK'Css  and  the  shoulder.  A  Inn's;!  is  interi>osed  betwei-n  the  bmu-  i.ni 
tlie  skin. 

At  the  hend  of  the  ellx)W,  tiie  suhcutant^^ms  veins  are  nion*  or  hs>  dis- 
tinctly visible,  according  to  the  quantity  of  sulKUitaiieuns  far  ; — f in- 
median  vein  l>iturcating  into  the  median-basilic  and  nu*iiianHi'pha!i<'. 
which  join  resiK'ctively  the  ulnar  and  radial  veins  to  fonu  the  Imsiiii*  aod 
c«|>halic  (p.  r)l(>).  The  niedian-lsisilic  and  UKMlian-cephalic  ^riiK 
di\erging  fnun  each  other,  ]>aps  n])\vftrds  on  either  side  of  the  bii'»j»' 
tendon,  which  is  seen,  when  the  cIIkjw  is  bent,  descending  from  tltc 
lower  end  <»f  the  muscular  belly  into  the  interval  between  the  two  maatt^ 
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"^  foreann  musclea.  The  shaq)  upper  wlgc  of  the  bicipital  fiwcia  may 
Mmo  be  felt,  and,  when  the  miiBcle  is  forcibly  contracted,  seen,  as  it  iiaasoB 
kownwards  and  inwards  between  the  median-basilic  vein  and  the  lower 
^mrt  of  the  brachial  artery. 

THa    FORBARM. 

From  the  olecnmon,  the  sinuous  posterior  Irordcr  of  the  ulna  is  to  be 
Ebllow^  down  the  foreann,  corresponding^  to  a  suixirficial  fnrrow  between 
the  ulnar  flexor  and  extensor  muscles  of  the  wrist ;  the  border  1xKX)me8 
nounded  off  in  the  lower  third,  but  a  narrow  strip  of  tlie  lH>ne  is  still  suIh 
antaneouB,  leading  down  to  the  styloid  pn)ce8s.    When  the  hand  is 
mpinatcd,  the  styloid  process  of  the  ulna  is  exixNsed  nt  the  inner  and 
poaterior  part  of  the  wrist ;  but  if  the  hand  l>e  pi*onated,  then  the  skin 
is  stretched  over  the  opp<»8ite  (outer)  i)art  of  the  head  of  the  fixed  ulna, 
wliioh  projects  between  the  extensor  caq)i  ulnaris  and  extensor  minimi 
digit!  muscles.    Close  below  the  outer  condyle  of  the  humenis,  the  head 
of  the  radius  may  be  felt  moAin^  l)enenth  the  muscles  as  the  foreann  is 
alternately  pronated  and  supinated.    The  upper  half  of  the  shaft  of  the 
TsdinB  is  too  thickly  covered  by  muscles  to  !«  distinctly  made  out ;  the 
lower  half  is  nearer  to  the  surface,  and  can  l)e  readily  examined  l)etween 
and  through  the  surroundin*^  muscles  and  tendons  ;  at  the  lower  end, 
the  styloid  process  is  superficial  in  front  and  Ix^hind,  iK'iuji^  covered  ex- 
ternally by  tne  tendons  of  the  extensor  ossis  nietacaipi  and  i>rimi  internodii 
poUicis  muscles  ;  and  the  prominent  outer  edge  of  the  gn)ove  for  the 
extensor  secundi  inteniodii  pollicis  is  also  to  l)e  distinji^iislie<l. 

Along  the  inner  and  fore  jpart  of  the  foreann,  is  the  pr«)minence  formed 
fay  the  pronato-flexor  muscles,  the  great  mass  covering  the  ulna  inter- 
nally being  formed  by  the  flexor  profundus  digitornm  lieneath  the  flexor 
caipi  ulnaris.    A  short  distance  below  the  internal  condyle,  a  slight 
l^roove  runs  obliquely  downwards  and  inwards  across  the  muscles,  caused 
by  the  prolongation  of  the  fibres  of  the  bicipital  fascia.    Near  the  wrist, 
the  tcnoon  of  the  flexor  carpi  ulnaris  can  \)C  felt,  pissing  down  to  the 
pisifbrm  bone,  and  immediately  external  to  the  tendon  the  1)eating  of  the 
nlnar  artery  is  perceptible.     Alwut  the  centre  of  the  front  of  the  wrist,' 
the  tendon  of  the  palmaris  longus  descends,  l)eing  the  most  prominent  of  all 
the  tendons  here,  and  a  little  external  to  this,  the  tendon  of  the  flexor  caq)i 
radialis  is  also  visible.     Outside  the  latter  is  a  hollow  in  which  the  radial 
vessels  are  placed,  and  where  the  pulse  is  commonly  felt :  immediately 
internal  to  the  tendon  of  the  flexor  carpi  radialis,  lies  the  median  nerve. 
Along  the  outer  border  of  the  forearm,  the  long  supinator  and  radial 
extensor  muscles  of  the  ^\Tist  descend,  l>ecoming  tendinous  and  smaller 
below  the  middle  ;  and  in  the  lower  third  of  the  foreann  a  smaller  pro- 
minence, directed  obliquely  downwards,  outwards  and  forwards,  results 
from  the  presence  of  the  extensor  muscles  of  the  thumb  crossing  over 
the  long  tendons.    On  the  back  of  the  forearm  are  the  extensors  of  the 
fingers,  the  extensor  carpi  ulnaris,  and  the  anconeus,  all  of  which  may 
be  individually  distinguished  in  thin  persons. 

Numerous  cutaneous  veins  are  seen  on  the  forearm,  arising  princiiially 
from  the  network  on  the  dorsiun  of  the  hand,  and  fonning  two  main 
trunks,  the  posterior  ulnar  and  the  radial,  wliich  ascend  respectively 
along  the  inner  and  outer  borders  of  the  limb,  and  incline  forwards  to 
their  termination  in  front  of  the  elbow  ;  although  in  many  cases  another 
large  vein  is  present  (assisting  or  even  replacing  tlie  radial  vein),  whidi 
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turns  round  the  outer  border  of  the  forcami  below  the  middle  u 
the  median  vein.  The  subcutaneous  veins  of  the  lower  jmrt  of  the 
of  the  forearm  (ixlm  those  of  the  i)alm)  arc  small,  and  terminue  i 
median  and  anterior  ulnar  veins.  It  occasionallj  happens  tha 
ulnar  artery,  havin*?  betn  derived  fix)m  the  brachial  at  a  hifrhcr 
than  usual,  descends  over  the  pronato-flexor  muscles  to  the  wmt,  a 
that  case  it  would  l»e  felt  pulsatmj;  beneath  the  skin  in  the  nei^hboiu 
of  the  anterior  ulnar  vein  (p.  420). 

The  bifurcation  of  the  brachial  artery  takes  jilace  opposite  a 
a  finj^er's  breadth  lielow  the  centre  of  the  Ixjml  of  the  elbi>w.  ] 
this  ))oint,  the  radial  arteiy  runs  downwards  with  n  straight  coqi 
the  f«)i-e  j)art  of  the  styloid  ])roce8S  of  the  radius,  bcin^  covered  l» 


of  the  humerus  to  the  outer  side  of  the  pisiform  bone  :  this  line 
cates  in  its  whole  extent  the  direc^tion  of  the  ulnar  nenx*  in  the  fore 
in  its  lower  half  that  of  the  ulnar  artery  also.  The  latter  is  tk 
phiced  Iwneath  the  muscles  avisiuj^  from  the  intenml  condyle  till  *i 
)Ui  inch  of  the  wrist. 


THA    WRIST    AND    HAMS.  • 

At  the  front  of  the  wrist,  on  the  inner  side,  the  pisifonu  Ixmecai 
jirrasped  l)etween  the  finj^era,  and  moved  sh^htly  fmm  side  to  s 
below  this  the  hook  of  tlie  unciform  lione  can  be  felt  wiih  dillin 
On  the  outer  side,  a  ])rojection  is  felt  just  IxjIow  and  internal  to 
styloid  i)rocess  of  the  i  julina,  formed  by  the  tuhen-le  of  the  st-atJ 
bone,  and  close  below  this,  the  rid^^e  of  the  tnipezium  is  ulsii  to  W 
tinjruished.  At  the  back  of  the  wrist,  on  the  inner  si<U',  the  p\Tim 
})one  cjin  1k'  IVlt,  and  slijrhtly  external  to  the  middii*  line  of  the  hac 
a  prominence,  sometimes  indistinct,  but  ollen  very  well  marked  f-.n 
by  the  base  of  the  tliir<l  metacarjwl  1m inc. 

The  sesjimoid  bones  of  the  thumb  can  1x»  felt,  and  the  niecaiii: 
l)ones  and  plmlan^^es  cjin  ])e  distinctly  followed  on  the  dorsiil  aj^iiec:. 

At  the  outer  sicle  of  tiie  wrist,  when  the  thumb  is  extendwl.  tlun- 
diKjp  hollow  bounded  by  the  i)r<»minent  tendons  of  the  e.\tt-ns«»r  ■< 
metacarpi  and  cxteus(»r  primi  internodii  ]Hjllicis  nntcriiirlv  ami  thf 
tensor  secundi  intenKKlii  poUicis  jxwteriorly  ;  the  hittcT  tt'ndon  ntft 
followed  down  over  the  metacarpal  bone  of  the  tbunih  alinnst  i"  i> 
sertion.  Hi-neath  these  tendons,  and  aci^oss  the  iutorveninir  I^-IImu. 
radial  nrterv  runs  in  its  course  from  the  front  to  the  bark  of  (i.^.  ir-: 
its  <lirection  maybe  marki^l  )>y  a  line  drawn  from  the*  fore  )»;»rt  ^-f 
styloid  ])rocess  of  the  radius  to  the  umH-T  end  of  the  tirst  int.-n.iwr 
H|>ace  ;  and  a  considerable  vein,  ascendinj;  fivnn  the  outt-r  uin  •  f  ; 
hand,  is  usually  to  be  s(^eu  thron«rh  the  skin  over  the  i^'siri.-n  i.f  i 
artery. 

On  the  Uick  of  the  hand,  the  tendons  of  the  extensor  ftinimnni«  tJi 
tornm  and  extensor  minimi  di.ii:iti  may  all  be  ivco;rnizt.tl,  toilet h<T  ir 
the  connect  in;^  band  between  the  innermost  slip  of  the  eonnuoii  ewn; 
and  the  outer  portion  of  the  little  tin^rer  tendon.  lik>tween  iht*  firs;  a 
sc?cond  metacaqMd  lumes  is  the  alnluctor  indicis  niusele,  which  f-rra: 
well  marked  ja'onniience  when  the  thumb  is  bn»u<rht  to  t}k*side>*  i 
index  tin^^^er,  and  below  this  is  the  adductor  poUicis  muscle  oiu(ai::eU 
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tiie  fold  of  ddn  passiDg  acrofls  between  the  thnmb  and  the  outer  margin 
«f  the  pahn. 

The  pahn  of  the  hand  is  concave  in  the  centre,  where  the  skin  is 
tijl^fiy  adherent  to  the  pahnar  fiEiscia,  and  raised  on  each  side.'  The 
OTfter  elevation  [thenar)  is  formed  by  the  short  mnscles  of  the  thnmb  ;  the 
inner  (hypofhenar)  by  the  short  muscles  of  the  little  finger.  From  the 
wntnd  hollow  of  the  palm  a  slight  groove  is  continued  downwards  to 
«Mih  of  the  fingers,  corresponding  to  the  prolongations  of  the  palmar 
fttcia.  The  palm  is  traversed  generally  by  four  more  or  less  r^ukr 
luiei^  representing  the  folds  or  '*  flexures  "  produced  in  the  skin  by  the 
nKyvements  of  the  principal  joints  of  the  hand.  Two  of  these  lines  are 
^directed  nearly  transversely,  the  others  longitudinally.  Of  the  transverse 
Unei^  one  commences  about  the  junction  of  the  upper  three-fourths  with 
the  lower  fourth  of  the  inner  border  of  the  palm,  and  runs  outwards  and 
then  downwards  to  the  cleft  between  the  index  and  middle  fingers  ;  tins 
ii  caiued  by  bending  the  metacarpo-phalangeal  articulations  of  the  inner 
three  fingers ;  the  second  starts  nearlv  opposite  the  foregoing,  at  the 
Mfter  border  of  the  hand,  and  is  directea  inwards  and  somewhat  upwards 
matom  the  middle  of  the  palm ;  this  results  mainly  from  the  flexion  of 
the  first  joint  of  the  index  finger.  The  metacarpo-phalangeal  articula- 
tions are  placed  about  midway  between  these  lines  and  the  web  of  the 
fin^^ers.  Of  the  longitudinal  lines,  one,  beginning  near  the  centre  of  the 
wrift^  curves  outwai^  to  join  the  upper  transverse  line,  and  is  produced 
bf  the  opposition  of  the  thumb ;  the  other  nms  downwards  from  the 
wriit  through  the  centre  of  the  palm  to  meet  the  lower  transverse  line 
oippomte  the  middle  finger,  and  is  caused  by  the  opposition  of  the  fifUi 
metftcarpal  bone.  The  four  lines  give  rise  to  a  figure  resembling  the 
letter  M.  At  the  wrist,  two  or  tlu^e  lines,  directed  rather  obliquely, 
^mtwards  and  a  little  downwards,  indicate  the  position  of  the  principal 
lUds  formed  during  flexion  of  the  joint ;  the  radio-carpal  articulation  is 
pieced  about  three-quarters  of  an  inch  above  the  lowest  of  these  lines. 
xhere  are  three  well-marked  transverse  grooves  on  each  finger  ;  the 
lower  and  middle  ones  are  nearly  opposite  the  two  interphalangeid  joints ; 
the  nppcr  one,  which  is  produced,  as  well  as  the  transverse  lines  of  the 
pefan,  by  bending  the  metacarpo-phalangeal  articulations,  is  placed  nearly 
three-quarters  of  an  uich  below  the  joint,  and  on  a  level  witn  the  web  of 
the  fingers.  On  the  thumb,  there  are  only  two  grooves,  and  the 
proximal,  which  is  less  distinct  than  the  other,  continues  upwards  tlus 
une  of  the  radial  border  of  the  index  finger,  thus  crossing  obliquely  the 
^orreqwnding  articulation. 

The  web  of  the  fingers,  contaim'n^  the  superficial  transverse  ligament* 
limits  the  interdigital  clefts  on  the  pdmar  side ;  on  the  dorsum  of  the  hand 
thOT  are  oontinu^  upwards  almost  te  the  metacarpo-phalang^  joints. 

The  superficial  palmar  arch  is  placed  beneath  the  palmar  &scia,  a 
little  above  the  centre  of  the  palm  ;  its  position  may  be  indicated  by  a 
line  carried  from  the  outer  siae  of  the  pisiform  bone  downwards,  and 
then  curving  outwards  across  the  middle  third  of  the  palm  on  a  level 
with  the  upper  end  of  the  clefb  between  the  thumb  and  index  finger. 
From  tiie  convex  side  of  the  arch  digital  branches  proceed,  one  to  the 
ohiar  margin  of  the  little  finger,  and  three  which  descend  opposite  the 
intervaLs  ^tween  the  fingers  and  bifurcate  about  half  an  inch  above  the 
^lefte.  The  deep  palmar  arch  rests  against  the  metacarpal  bones  aboot 
«  quarter  of  an  inch  nearer  the  wrist  than  the  superficial  arch,  and  the 
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digital  branches  ^vcn  off  by  the  radial  artery  to  the  thumb  and  indii 
finger  are  deeply  })laced  in  the  palm,  the  collateral  arteries  of  the  thnml 
beaming  superficial  at  the  base  of  the  first  plialanx,  tliat  of  the  indc: 
finger  issuing  from  behind  the  adductor  poUiois.  The  latter  branch  i 
not  unfirequently  derived  from  the  radial  artery  at  the  back  of  the  wria 
and  may  tnen  bo  felt  pulsating  as  it  descends  on  the  posterior  snrfK 
of  the  abductor  indicis  muscle  to  its  destination.  The  superficial  voli 
artery  is  occasionally  visible  as  it  descends  over  the  npi)er  part  nf  tfa 
thenar  to  the  palm. 

SUFBRFICOAIi    AKATOMT    OF    THE    IjOWER    I.I1I3L 


The  region  of  the  hip,  gluteal  region  or  buttock,  extends  from  t!i 
subcutaneous  iliac  crest  and  the  origin  of  the  glateos  maximus  moAi 
above  to  the  fold  of  the  nates,  produced  by  the  thick  lower  mar^n  • 
the  gluteus  mnximus,  below.  The  surface  is  formed  post4>riorly  liy  tii 
gluteus  maximus,  which  is  genenilly  covered  by  a  cx)iisiderable  quamit 
of  fiit,  and  Internlly  by  the  gluteus  metlius,  together  with,  at  the  for 
most  part,  the  tensor  vaginro  femoris.  The  latter  muscle  ni»j  I 
recognized  forming  a  distinct  prominence  below  the  anterior  part  of  tb 
iliac  crest,  cHpccially  if  the  thigh  be  abducted  or  rotated  inwards. 

The  iliac  crest  is  represented  on  the  surface,  in  muscular  subjocu,l: 
a  groove  (iliac  furrow\  in  consequence  of  the  projection  of  the  ext«nfa 
oblique  muscle  above,  and,  to  a  less  extent,  of  the  gluteus  medios  Ivk^ 
Tniced  forwards,  this  furrow  terminates  at  the  anterior  superior  flii 
spine,  which  is  always  easily  recognized  ;  posteriorly,  the  furrow  beciiiEt 
less  marked  as  the  crest  passes  below  the  tendinous  portitm  of  :: 
erector  RpiniT?,but  a  slight  depression  alwaj-R  indicates  tlu-  position  of  :1 
posterior  Ku^xirior  spine.  The  latter  ]K)int  is  (»n  a  level  with  the  spin-': 
process  of  the  second  sacral  vertebni,  and  imnuHliately  lx*hind  the  ivn:: 
of  the  saci-o-iliac  articulation.  From  three  to  four  inches  liflow  :h 
iliac  crest,  and  somewhat  in  fn>nt  of  its  eenti-al  jxiint,  the  ::!*=' 
trochanter  is  to  be  felt,  and  in  thin  i)er8ons  seen.  The  tmchan: 
projects  outwards  farther  than  the  iliac  crest,  but  it  d«>es  inK  nflu! 
aippear  as  a  promincm^e  on  the  surface  owing  to  the  givat  thirkn»-!«  ■ 
the  gluteus  nu-dius  and  minimus  muscles,  which  occupy  thi-  1k'!I 
Ixitwcen  it  and  the  ilium.  It  is  entiix'ly  covend  by  tht*  aj><^nour^' 
insertion  of  tlie  upiKT  {Kirt  of  the  jrluteus  maximus,  ami  its  up;- 
l)onlcr,  whicii  is  jrencrally  on  a  level  with  the  centre  of  the  hijHJ(i.:i: 
is  oljscured  by  the  tendon  of  the  ghiteus  medius  d(.*sc"ending  i**  :■ 
insertion  on  the  outer  siile  of  the  j)n>cess.  Immediately  lN?hinil  : 
gre-at  trochanter  is  a  well-marked  dopivssion,  where  tlu*  lowt-r  |>i>n.'ii  • 
the  gluteus  niaxiiinis,  atU-r  i^jissing  over  the  ischial  tul)en»sity.  U^>  :l- 
tendinous  and  sinks  in  to  k*  ia^^erteil  into  the  shaft  of  the  ft-nmr. 

lJ<*neath  the  lower  Ijorder  of  the  gluteus  maximus,  tlu*  tuU'nrsirT.- 
the  ischium  is  to  Ik*  felt,  and  when  the  hi])  is  flexed  this  pnKv<v  is  > 
great  extent  uncovered  by  the  muscle.  A  line  drawn  over  the  outvr  sr.r'o 
of  the  hip  from  the  anterior  8uperi(>r  iliac  spine  to  the  ni«»st  i>p»mi!»-: 
jMirt  of  the  ischial  tulKTosity  is  known  as  JS'tlafotf's  linr^  i\iu\  wii!  U 
found  to  piss  over  the  toj)  of  the  givac  troi'hanter  and  cn>s8  the  r-  iit:^ 
of  the  acetalmhun.  It  thus  forms  a  guide  to  the  natural  ]M>siti«>n  •  f  i"; 
upner  end  of  the  fenmr,  and  is  consefpiently  of  ser\-ici*  in  dt.-i-.-i:.".- 
disloculioivA  \A  \\\si,  h\\>. 
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If  a  line  be  drawn  from  the  posterior  saperior  iliac  spine  to  the  outer 
Vuri  of  the  ischial  tuberositf,  it  will  cross  the  posterior  inferior  spine  and 
iba  ischial  spine  :  the  posterior  inferior  spine  is  nearly  two  inches,  and 
the  ischial  spine  about  four  inches,  below  the  posterior  superior  spine  : 
tfie  sciatio  artery  appears  in  the  buttock  at  the  junction  of  the  middle 
"  lower  thirds  of  this  line.  The  gluteal  artery  leaves  the  great  sacro- 
iic  foramen  beneath  a  spot  corresponding  to  the  junction  of  the 
Br  and  middle  thirds  of  a  line  drawn  from  the  posterior  superior  iliac 

S'ne  to  the  great  trochanter,  when  the  thigh  is  rotat(^  inwards, 
tween  the  gluteal  and  sciatic  arteries,  the  great  sciatic  nerve  leaves  the 
eviBj  and  it  thence  pursues  a  slightly  curved  course  to  a  point  midway 
iween  the  great  trochanter  and  the  ischial  tuberosity. 

THX    THIQH. 

The  thigh  is  separated  fh>m  the  abdomen  in  front  by  the  curved 
iBguinal  furrow,  at  the  bottom  of  which  Poupart*s  ligament  may  be  felt, 
■MXB  plainly  in  its  inner  than  in  its  outer  half,  as  it  passes  from  the 
■nlerior  superior  spine  of  the  ilium  to  the  pubic  spine :  the  band  is 
idaoDedy  ana  becomes  less  distinct,  on  flexing  and  adducting,  or  rotating 
in,  die  thigh.  From  the  pubic  spine,  the  finger  passes  along  the  pubic 
onst  to  the  fh>nt  of  the  symphysis,  and  thence  backwards  alon^  the 
inner  nmrgin  of  the  united  pubic  and  ischial  rami  to  the  tuberosity  of 
Uie  isdiium,  thus  tracing  the  ooundary  line  between  the  thigh  and  the 
perineum.  Externally,  the  thigh  is  not  definitely  marked  off  from  the 
Mion  of  the  hip. 

immediately  below  Poupart*s  ligament,  a  slight  hollow  is  generally 
•een,  corresponding  to  Sc^rpa^s  triangular  space  (pp.  242  and  467),  iii 
uliidi,  just  internal  to  the  centre,  the  femoral  artery  may  be  felt 
pulsating.  Close  below  the  innermost  i)art  of  Poupart's  ligament  is 
sitmited  Uie  saphenous  opening  in  the  fascia  lata,  its  central  point  being 
nbont  an  inch  and  a  half  below  and  external  to  the  spine  of  the  pubis. 
Through  the  lower  part  of  this  aperture  the  internal  saphenous  vein 
pMses  to  join  the  femoral  trunk,  and  above  the  vein  is  the  n)ot  where  a 
fimKnal  hernia  first  makes  its  appearance  on  the  surface  of  the  thigli. 
Over  and  below  the  opening,  the  femoral  or  lower  inguinal  glands  may 
nsoallj  be  felt  through  the  skin,  surrounding  the  upper  end  of  the 
internal  saphenous  vein. 

From  the  apex  of  Scarpa's  triangle  a  depression  is  continued  down- 
wards along  the  inner  part  of  the  thigh,  between  the  masses  formed  by 
the  quadriceps  extensor  muscle  in  fh)nt,  and  the  adductor  muscles  on 
the  inner  side.  The  sartorius  muscle  lies  along  this  depression,  and  may  . 
be  distinctly  seen  when  it  is  brought  into  action  by  raismg  the  leg  across 
the  opposite  knee.  The  form  of  the  rectus  muscle  may  1^  distinguished 
along  the  front  of  the  anterior  mass,  and  to  its  inner  side,  in  about  the 
lower  half  of  the  thigh,  the  vastus  internus  gives  rise  to  a  large  prominence, 
increasing  in  size  towards  the  knee,  while  on  the  outer  side  of  the  rectus, 
the  vastus  extemus  forms  a  broad  convex  surface,  extending  from  the 
great  trochanter  above  almost  to  the  knee-joint  below,  and  oeing  con- 
tinned  backwards  to  the  posterior  aspect  of  the  limb.  The  surface 
Ibrmed  by  the  vastus  extemus  is  often  seen  to  be  traversed  hj  a  longi- 
todinal  groove,  due  to  the  pressure  exerted  by  the  strong  ilio-tibial  b«nd 
ci  the  fascia  lata  as  it  descends  from  the  insertions  of  the  glutens 
nummuB  and  tensor  vagm»  femoris  muscles  to  the  outer  tuberosity  of 
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the  tibia.  Of  the  adductor  muscles,  the  only  parts  that  are  to  I 
Rci)aratcly  recognised  are  the  strong  tendon  of  origin  of  the  addnctc 
longus  below  the  pubic  crest,  and  the  lower  tendon  of  the  addncfa 
magnus  which  is  felt  distinctly,  when  the  knee  is  bent,  in  the  intern 
between  the  sartorius  and  vastus  intemus  muscles,  extending  donni  I 
the  adductor  tubercle  on  the  internal  condyle  of  the  femnr.  Tl 
adductors  are  not  marked  off  on  the  surfieu^  from  the  hamstring  gnx 
on  the  back  of  the  thigh,  nor  are  the  latter  muscles  to  be  individod 
distinguislied  from  one  another  until  they  become  tendinous  near  d 
knee.  Along  the  outer  and  posterior  part  of  the  thigfa,  howerer,  tl 
hamstring  muscles  are  separated  from  the  vastus  extemus  b^  a  «< 
marked  groove,  corresponoing  to  the  position  of  the  external  intermn 
cular  septum. 

The  whole  of  the  shaft  of  the  femur  is  deeply  placed,  and  in  fiiir 
muscular  subjects  is  not  to  be  detected  through  its  fleshy  coverintf.  T 
head  of  the  bone  is  situated  close  below  Poupart's  ligament,  imnicdiaKi 
external  to  its  mid-point,  and  is  occasionally,  in  thin  subjects,  to  be  fi 
in  this  position  through  the  overlying  muscles. 

The  subcutaneous  veins  of  the  thigh  all  join  one  trunk,  the  inten 
saphenous,  which  ascends  from  the  hinder  part  of  the  inner  side  of  tl 
knee,  with  a  gradual  inclination  forwards,  to  the  saphenous  opeuio 
The  extent  to  which  this  vein  and  its  branches  arc  to  be  peroei^^  vui 
greatly  with  the  amount  of  subcutaneous  fat. 

The  position  of  the  femoral  artery  is  indicated  by  a  line  drawn  froa 
point  midwav  between  the  anterior  superior  spine  of  the  iliom  and  tl 
symphysis  pubis  to  the  prominent  tuberosity  on  the  inner  condyle  of  tl 
iemur,  the  hip  having  boon  first  slightly  flexed  and  the  thigh  everu^ 
At  the  junction  of  the  upper  three-fourths  with  the  lower  fourth  of  il 
line,  the  artery  piHses  burkwards  through  the  opening  in  the  addoct 
magnus  mnsc^le.  Pressure  is  most  conveniently  auplied  to  the  veMcl 
it  enters  the  tiiigli  below  Poupart^s  ligament,  and  it  should  be  direct 
Ijackwards  so  jw  to  compress  the  artery  against  the  pubis  and  ti 
adjacent  part  of  the  hip-joint.  Lower  down,  the  pressure  must  be  ma 
in  a  direction  backwards  and  outwards,  as  the  aitery  lies  consideraUr 
the  inner  side  of  tlu*  shaft  of  the  femur.  At  Poupart  s  lifirament/ti 
femoral  vein  is  close  to  the  inner  side  of  the  artery,  and  the  anten- 
j.Tural  nerve  is  a  little  distance  (a  (juarter  to  half  an  inch)  from  its  k^i 
side.  The  profunda,  arising  from  the  main  trunk  usually  between  yi 
and  two  inches  below  Poupart's  ligament,  follows  a  line  almost  identii'; 
with  that  of  the  femoral  arter}*. 

The  small  sciatic  (iK)sterior  cutiineous)  nerve  lies  immediately  lienrai 
the  fascia  along  the  middle  line  of  the  back  of  the  thigli  ;  and  in  i: 
same  line,  but  under  cover  of  the  hamstring  muscles  is  the  ^rreat  wi*: 
nerve. 

THX    XNXll. 

(hi  the  inner  side  of  the  knee,  the  internal  condyle  of  the  ft-mur^ 
the  conesi)onding  tulxTosity  of  the  tibia  produce  a  rounded  surface,  ti 
most  prominent  point  of  which  is  formed  by  the  tuberosity  on  ti 
internal  condyle.  The  interval  between  the  two  lx>ne8  opposite  the  lam 
joint  is  seldom  to  be  seen,  but  is  always  easily  felt.  On  the  uu|xt  jai 
of  the  inner  condyle,  the  sharp  adductor  tubercle  and  the  insertion  of  ti 
adductor  magnui<  tendon  are  also  to  l)e  recognized.  The  extm 
condyle,  aVtbow^^  tvq^  Y^^^'^^^'^^^>  ^^  subcutaneous  and  readily  kit ;  t 
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tuberosity  is  comparatively  little  developed.  The  outer  tuberosity  of  the 
tibia^  on  the  other  hand,  tonus  a  marked  prominence  at  the  outer  and 
tore  part  of  the  knee,  about  an  inch  below  the  joint ;  and  behind  this, 
It  a  slightly  lo\^'cr  level,  the  head  of  the  fibula  is  distinctly  felt  at  the 
tmter  and  back  part  of  the  limb,  where  it  generally  corresponds  to  a 
iepression,  when  the  joint  is  extended,  between  the  tendon  of  the  biceps 
ibove  and  the  peroneus  longus  muscle  below.  Anteriorly,  thepatella  is 
mbcataneous,  and  its  lateral  margins  are  distinctly  seen.  When  the 
BXlenflor  muscles  are  relaxed,  the  patella  can  be  easily  moved  from  side 
U>  wide ;  but  if  these  muscles  are  contracted,  the  patella  is  drawn  up- 
iraidB  and  pressed  firmly  against  the  end  of  the  femur,  and  the  ligamen- 
bum  patelke  can  then  be  followed  down  to  the  tubercle  of  the  tibia  :  on 
sacb  side  of  the  ligament  is  a  soft  eminence  produced  by  the  infrapatellar 
man  of  fat.  When  the  knee  is  bent,  the  patella  sinks  into  the  hollow 
between  the  tibia  and  the  femur,  and  the  articular  sur&ce  of  the  latter 
bone  is  in  great  part  exposed  ;  the  trochlear  surface  can  then  be  distinctly 
braced^  although  covered  by  the  tendon  of  the  extensor  muscle.  There 
■re  generally  two  burs(6,  a  superficial  one  and  a  deep  one,  over  the 
pafceUa,  and  there  is  fi-equently  another  over  the  tulKjrt^le  of  the  tibia 
[p.  281). 

At  the  back  of  the  knee  is  the  ham,  which  is  marked  by  a  deep  hollow 
irhen  the  joint  is  fiexcd,  but  by  a  slight  elevation  when  it  is  extended. 
On  each  side  are  the  tendinous  hamstrings  ;  internally  the  slender  semi- 
bendinoBus  and  the  stronger  semimembranosus  are  to  be  recognized,  as 
well  as  the  gracilis  a  little  farther  fon^ards :  externally  is  the  tbdck 
b^idou  of  the  biceps  leading  down  to  the  head  of  the  fibula.  Imme- 
diately in  front  of  the  biceps  tendon,  when  the  joint  is  a  little  bent,  the 
Uf^r  part  of  the  external  lateral  ligament  is  to  be  detected  ;  and  be- 
tiween  this  and  the  outer  margin  of  the  patella,  the  lower  end  of  the 
ilio-tibial  band  appears  as  a  strong  cord  beneath  the  skin,  running  down 
on  the  outer  side  of  the  knee  to  the  prominent  external  tuberosity  of  the 
tibia ;  while  on  the  inner  side,  the  sartorius  tendon,  with  the  subjacent 
ones  of  the  gracilis  and  semitendinosus,  forms  a  slight  elevation  as  it 
dirves  forwaiSs  below  the  inner  tuberosity,  to  be  inserted  close  to  the 
tubercle  of  the  tibia. 

The  external  saphenous  vein  enters  the  lower  part  of  the  ham  in  the 
middle  line  of  the  limb,  and  perforates  the  fascia  to  join  the  popliteal 
vein ;  but  it  is  not  usually  visible  on  the  surface.  The  internal 
saphenous  vein  is  generally  seen  on  the  inner  side  of  the  knee,  and  the 
nerve  of  the  same  name  meets  it  behind  the  internal  tuberosity. 

The  popliteal  vessels  enter  the  ham  somewhat  internal  to  the  middle 
line  above,  and  are  then  continued  downwards  over  the  centre  of  the 
back  of  the  knee  ;  the  vein  is  more  superficial  than  the  artery,  but  both 
are  very  deeply  placed.  The  upper  articular  vessels  nm  transversely  in- 
wards and  outwards  immediately  above  the  condyles  of  the  femur  ;  and 
the  lower  articular  vessels  are  respectively  just  below  the  inner  tuberosity 
of  the  tibia,  and  above  the  head  of  the  fibula.  The  deep  part  of  the 
anastomotic  artery  descends  to  the  knee  along  the  front  of  the  adductor 
m^nns  tendon. 

The  internal  popliteal  nerve,  continuing  the  direction  of  the  great  sciatic, 
and  descending  in  the  median  line,  is  superficial  to  the  vessels.  The 
external  popliteal  nerve  is  at  first  under  cover  of  the  fleshv  belly  of  the 
biceps,  and  then  lies  on  the  outer  side  of  the  ham,  close  benind  the  ten- 
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don  of  that  muscle  ;  it  may  be  felt  rolling  beneath  the  fingiv  as  it  < 
the  oater  side  of  the  neck  of  the  fibnk,  before  entering  the 
longns  muscle. 
The  glands  in  the  }x>pliteal  space  arc  not  to  be  felt  nnles  they  « 


TBB  LSO. 

Along  the  fore  part  of  the  1^,  the  anterior  border  of  the  tibia  ii  to  b 
followed  downwards  from  the  tubercle,  constituting  what  is  known  as  th 
shin.  This  border  is  sharp  in  the  upper  two-thirds  of  the  leg,  and  dt 
scribes  a  slight  curve  ^vith  the  concavity  outwards ;  in  the  lower  thir 
the  border  disappears,  and  the  bone  is  concealed  by  the  tendons  of  tt 
anterior  muscles.  On  the  inner  side  of  the  shin,  the  broad  intemi 
sur&oe  of  the  tibia  is  subcutaneous  below  the  sartorins,  and  leads  dovi 
wards  to  the  prominent  internal  malleolus.  At  the  back  of  the  latti 
process  a  sharp  edge  is  felt,  which  is  formed  by  the  inner  margin  of  tli 
groove  for  the  tendon  of  the  tibialis  posticus ;  the  tendon  itself  oorv 
the  posterior  surface  of  the  malleolus.  The  head  of  the  fibula  is  nl 
cuts^eous,  as  has  been  before  mentioned  ;  the  shaft  is  surronnded  b 
muscles,  but  it  can  be  felt  through  them  in  the  lower  half  at  least  cS  it 
leg,  and  it  will  be  remembered  that  it  is  placed  considerably  farther  \m 
in  the  leg  than  the  shaft  of  the  tibia  ;  near  the  ankle,  a  triangnk 
portion  of  the  l)one  comes  to  the  surface,  and  is  continued  down  to  d 
external  malleolus. 

Along  the  concavitv  of  the  anterior  edge  of  the  tibia,  the  promincH 
formed  by  the  fleshy  t)elly  of  the  tibialis  anticus  is  seen,  and  external  1 
this  is  the  much  less  distinct  and  narrower  extensor  longns  digitonn 
The  tendons  of  tlic  muscles  appear  in  the  lower  third  of  the  leg,  and  b 
tween  them  also  that  of  the  extensor  proprius  hallucis  ;  they  are  Ixou}!) 
into  view  most  diptinctl y  by  flexing  the  ankle  and  extending  t  he  toes.  Fio! 
the  head  of  the  fibula  downwards,  the  i)eroneu8  longus  and  bre^is  mnicli 
form  an  elongated  swelling,  from  which  the  tendons  can  be  tiia 
descending  jjehind  the  external  malleolus.  Posteriorly,  the  elevation  < 
the  calf  is  formed  by  the  giistrocnemius  muscle,  which  terminates  abw 
the  middle  of  the  leg  in  the  tendo  Achillis  ;  the  inner  head  of  the  gartP 
cnemius  is  the  larger,  and  descends  lower  than  the  outer.  On  each  8ide< 
the  gastrocnemius  and  tendo  Arhillis,  a  portion  of  the  soleus  comes  1 
the  surface  ;  and  the  rharacteristic  fonn  of  the  gastnK'iiemiuj*,  dependin 
upon  the  ]XK'uliar  structure  of  the  muscle  (p.  2r):»),  as  well  as  the  exwi 
and  sha])e  of  the  ])rojeiting  ])ortionw  of  the  soleus,  are  l»n)Ujrht  into  vie 
by  raising  the  Ixnly  on  thc^  toes.  The  tendo  Achillis  gnidually  U^coin 
narn)weriis  it  ai)proaches  the  hwl,  hut  it  widens  again  ai  little  as  it  pas* 
over  the  tuberosity  of  the  os  calcis  to  its  insertion.  Between  it  and  t) 
malleolus,  on  each  side,  is  a  well  marked  hollow,  that  on  the  outer  ri'i 
l)eing  the  deeper  ;  in  the  inner  of  these,  the  tendons  of  the  tibialis  piia 
cus  and  flexor  longus  digitoruni,  and  the  posterior  tibial  vessels  ao 
nerve  are  superficial. 

Both  the  external  and  internal  saphenous  veins  are  visible  Wneath  tl 
skin  of  the  leg,  together  with  numerous  trihutaries  and  ctuninnnicatin 
branches.  The  internal  is  the  larger,  and,  after  crossing  in  fn»nt  of  th 
internal  malleolus,  runs  upwards  just  lK*hind  the  inner  l>onler  of  th 
tibia  ;  the  external  passes  Ix^hind  the  outer  malleolus  and  then  ascend 
over  the  middle  of  the  calf  to  the  ham.  Ea(»h  vein  is  accompanied  h 
the  nerve  oi  ttxc  i»w\<iTv«tti^. 
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The  biftircation  of  the  popliteal  artery  takes  place  about  two  inches 
below  the  knee-joint,  and  on  a  level  with  the  lower  part  of  the  tnbercle  of 
the  tibia.  The  course  of  the  anterior  tibial  artery  is  marked  on  the  front 
of  the  leg  by  a  line  drawn  from  a  point  midway  between  tiie  head  of  the 
fibula  and  the  prominence  of  the  outer  tuberosity  of  the  tibia  to  the 
centre  of  the  ankle-joint.  The  intermuscular  space  in  which  the  artery 
lies  is  fdso  indicated  by  a  depression  which  is  seen  at  the  onter  border  of 
the  tibialis  anticus  when  the  muscle  is  called  into  action.  The  posterior 
tibial  artery  runs  in  the  direction  of  a  line  drawn  from  the  centre  of  the 
ham  to  a  spot  midway  l)etween  the  tip  of  the  internal  malledns  and  the 
centre  of  the  convexity  of  the  heel ;  beneath  this  spot,  the  vessel  divides 
into  the  internal  and  external  plantar  arteries.  The  posterior  tibial 
artery  is  covered  by  the  gastrocnemius  and  solcus  for  about  two  thirds  of 
its  length,  but  in  the  lower  third  it  is  superficial  and  may  be  felt  pulsating 
in  the  inter\'al  between  the  teudo  Achillis  and  the  tibia.  About  three 
inches  below  the  knee,  it  gives  off  the  large  peroneal  branch,  which 
follows  the  direction  of  the  fibula,  and  terminates  behind  the  external 
malleolus. 

THX   AinCLB  AND   FOOT. 

Of  the  two  malleoli,  the  internal  is  usually  the  more  prominent,  but 
the  external  descends  lower  and  also  projects  farther  back,  having  its 
point,  as  a  rule,  about  thitHMjuarters  of  an  inch  nearer  to  the  heel  tiian 
that  of  the  internal  malleolus.  On  the  dorsum  of  the  foot,  the  tarsal 
bones  are  not  usually  to  be  distinguished  individually,  but  the  head  of 
the  astragalus  not  nnfr^ucntly  forms  a  considerable  projection  when  the 
ankle-joint  is  extended.  Along  the  inner  side  of  the  foot,  the  tuberosity 
of  the  OS  calcis  is  first  felt,  and  then,  about  an  inch  below  the  internal 
malleolus,  the  sustentaculum  tali  of  the  same  bone  ;  in  front  of  the  latter, 
and  about  an  inch  and  a  half  from  the  malleolus,  the  tubercle  of  the 
navicular  lK)ne  is  prominent,  and  to  it  the  tendon  of  the  tibialis  posticus 
may  be  followed  from  the  back  of  the  internal  malleolus  ;  the  finger  next 
passes  over  the  internal  cuneiform  bone,  and  recognizes  the  base  of  the 
first  metatarsal  bone  as  a  slightly  prominent  ridge  ;  from  this,  the  shaft 
of  the  bone  may  be  traced  forwards  beneath  the  skin  to  its  expanded  head, 
below  which  the  sesamoid  bones  may  be  felt  on  the  plantar  aspect  of  the 
metatarso-phalangeal  articulation.  On  the  outer  side  of  the  foot,  nearly 
the  whole  of  the  external  surface  of  the  os  calcis  is  subcutaneous,  and  the 
peroneal  spine  of  the  bone  may  often  be  felt  a  little  below  and  in  ftx>nt 
of  the  external  malleolus.  The  anterior  extremity  of  the  os  calcis  may 
be  distinguished  when  the  foot  is  inverted,  forming  a  marked  prominence 
above  the  level  of  the  cuboid  bone,  and  in  front  of  this,  distant  about 
two  and  a  half  inches  from  the  external  malleolus,  the  projecting 
tuberosity  at  the  base  of  the  fifth  metatarsal  bone  is  easily  felt. 

Over  the  front  of  the  ankle,  the  tendons  of  the  anterior  muscles  of 
the  leg  are  bound  down  by  the  anterior  annular  ligament ;  they  can  be 
readily  distinguished  when  the  joint  is  flexed,  spreading  over  the  dorsum 
of  the  foot,  and  disposed  in  the  following  order  : — the  most  internal  and 
the  largest  is  the  tibialis  anticus;  next  comes  the  extensor  proprius 
hallucis,  and  then  the  extensor  longus  digitorum,  dividing  into  its  four 
slips  for  the  smaller  toes ;  lastly,  proceeding  from  the  outer  side  of  the 
long  extensor  to  the  base  of  the  fifth  metatarsal  l)one  is  the  peroneus 
tertius ;  the  last-named  is,  however,  not  unfrequently  wanting.  The 
anterior  tibial  vessels  and  nerve  are  placed,  opposite  thA  «xddKi-\<ia)XK^ 


i 
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between  the  teniltins  of  the  exteiiRir  propriiis  hallucis  and  eMcHs* -r  'i« 
digitonim.  Beneath  the  tendons  of  the  exten5(»r  ]on£ni>  «ligii"ni 
the  dorBum  of  the  fi>ot,  is  plaeed  the  extens^ir  bre\is  digi:«  »nmi,  tk- 
l>ellj  of  whieh  produces  a  distinct  swelling  over  the  carsul  rtiri'jn. 
fleshy  mass  on  the  inner  mar^nn  of  the  fw»t  is  finned  ^-y  tl**:  »!• 
and  flexor  brevis  hallucis  muscles  :  and  that  on  the  « 'UIlt  bi»rder 
abductor  and  flexor  brevis  minimi  digiti.  Tn  the  .s-.'te,  iht-  thick] 
the  integimient,  and  the  manner  in  which  the  ]iart.s  art-  i-iundt*. 
by  the  stn^nj;  plantar  fascia.  n'n<ler  it  impt»siiil>lv  to  distingui 
individual  mus(4es. 

On  the  back  f*t'  the  toot,  the  an*h  or  plexus  of  \eius  ^L^w* 
thnmgh  the  skin,  and  its  extremities  may  be  followed  iiiL^iib-.i 
and  external  saphenous  veins  respectively. 

The  dorsid  artery  of  the  foot  extends  fri>m  iIk-  i-enrrv-  <'f  the 
joint  t(i  the  back  of  the  first  intermetatarsal  &}iaoi.\  and  it  may 
pulsating  midway  lietween  the  temlons  «»f  the  exteiis«:»r  prr^priusl 
and  extensi)r  lontrus  digitonim.  Just  Ufore  its  endinsr,  it  is  cro 
the  innermost  sli}*  of  the  extens(»r  brevis  diiritonini.  T\t.  t 
plantar  arter}'  nins  from  the  bifurcatiun  of  the  p'&rtri«.»r  tii'ial  t 
•ibliquely  ai-ross  the  sole  to  within  an  inch  of  the  luUrniisity  of  t 
metatarssd  Kino,  and  then  i>  directed  miire  tnm>vt.'r5vly  inwanl 
))ack  vf  the  tirst  interoaseims  space,  where  it  meeti^  the  termin 
the  dorsal  artery.  The  internal  plantar  arteiy  is  much  smaller  t 
external :  its  jiositivin  may  Ik-  indicated  by  a  line  drawn  fr.m  il 
of  bifuniition  i»f  tiie  ^Kisteriur  tibial  to  the  nndt-r  ]^*tz  *f  :he  me 
phalangeal  aniculutivn  of  the  lovai  tin-. 

T!ie  nietatiirsv-i'iialaiigoiil  ariieulaiions  j-.r^.-  si::; Li:-.- 1  aV*::;:  :i 
liehiinl  the  Wfb  ••!  :\.^:  :vv>. 
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Alxlvmi!:;il  iuri.i.e  iire  chioiiy  •.•!  three  kiii^is,  /•  .--//i.  \  ■■  . 
ww/'i'.Vm''.  TIk-  lasi-Lanifl.  huwever,  whioh  «o::>  ;»:  :::v  u:l 
uet^l  lu  -i  1  ►  •  1  WOT'.-  : : . ; ,  :i  r/.v :: r  i . 'nt-u  i  :i  a : ;  a :::* :•  r . :  ■  -  • .  . .  Tk.  i : . :: -x  -' 
|'n.?Hni>  n.-ia:io::s  jy  :.  ■  ::;va::s  iiiiriotiiv.  A:i  i::^:: ::...!  :;vr::: ..  : 
Uu-  e-urs'.*  i :'::.:  >]••:•:::;*::•-•  e.-ni  f>'2i  ih-:  caviiy  .-:'  :;.c-  aC*!  i-v'j 
I eiiii  :".■..  l.v.r:*:;i.  ^--.-ii/.i.i:  ::.r-. iii:::  li.v  i-T»:r.i.  Loi.;a.  i,z  :L--  ::::-. r  >ii-. 
fV:i;"ri.!  vt>cH.ls.  :.A^v  ::i;i- r:;^:::  wl.^I' :r.\'.^'.  r^'...:-^  'v;.:.-.  n 
>;:;':k.:  v.::;.  :• ,.  j^  i^s'  :^:^:::io:  . 

T...  inguinal  canal.  :'.^  ..jh  w:.:oh  tb^-  sivri^u::     L^r.:  :*m«-. 
:he  i-i'. ::y  .. -  t:.-:  r/:-.:  :-::l:-  :    :":.:-  :'.*:>.  a::l  i:.r  uj:.  tt:.-/:.  *,-  ;: 

».^    :,..^,..;;.>    •_..:.    ..      ,v        :....    .    -,     '■•      -•   p. .,__.,•       ■.^.'-,.'*^. 

:ixv.>::tv'^  c",---    .-,»'   -•■  '■   .  —  ■       '•■  •*-   -•    ".  -  —  *■       t""  .-.  ^---  «. 
.::::::v.:::^:^:y   ;^:.^:    ..:.l   .x:.:::..:  :■:■  ::.-  p:::     ^:::.v;  -^  :l:c 
::i::\v:iy   >;.-:::   ::.     ..r:.-  r  -iir^ror  :.:i.   sr-v  :^I  :1-  fjn 

'••  u::k^i  ;y  il^^.  -y..:;.— ■  ^-^    :  :i,\:t:c7:.i:  -.  il:  .iiv  n.-s::.   -   ::• 
■-iii::h.  &::.: .;.;  ::.,'.:::,:  ',r,i  '.ti':.-.  fi^hv  u,r:  "■  :  :/-    .—-,r,J  • 
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inner  end,  the  conjoined  tendon  of  the  two  deeper  abdominal 


^1. — ThB  AP0HSUB08IS  OF  THS 
MMAh    OBUQOB     MUSCLE     AJKV 

riscu.  LATA.    (E.  Quain.)    I 


ly  intemal  pillar  of  the  superficial 
Jf%  external  pillar  of  the  same 
flb«pttrt*s  ligament);  3,  inter- 
tJmiiiisi  fibres  of  the  aponeorosis ; 
Ap  paMc  part  of  the  faada  kta ;  G, 
tic  cord ;  6,  long  saphenotut 
i ;  7,  iliac  part  of  the  fascia  kta. 

muscles.  Above,  the  canal  is 
fimited  by  the  arched  lower 
iMxderB  of  the  intemal  oblique 
and  transversalis  muscles,  while 
ImIow,  it  is  bounded  by  the 
Ivoad  surface  of  Poupart's 
llgwnent,  which  separates  it 
Ikom  the  sheath  of  the  large 
Idood-yessels  descending  to  the 
thigh,  and  from  the  femoral 
canal  at  the  inner  side  of  those 
Teasels.  The  deep  epigastric 
artery  is  close  to  the  imier  border  of  the 

Kg.   372. — DsKpui  i>is- 

8BCTIOH    OF    THB    ABDO- 
XIVAL     WALL     15     THE 

OBOiv.     (R.  Quain.)    ^ 

The  aponeurosis  of  the 
CKtemal  oblique  muscle 
bftvinff  been  divided  and 
tamed  down,  the  intemal 
oblique  is  brought  into 
with  the  spermatic 
escaping  beneath  its 
adge:  1,  aponeuro- 
iIb  ci  the  external  oblique : 
V,  lower  part  of  the  same 
twrofdd  down  ;  2,  intemal 
muscle ;  3,  sper- 
{  oord  ;  4,  saphenous 


Fig.  871. 


internal  ring,  and  the  ox- 
Fig.  372. 


ternal  iliac  artery  is 
bdow  it. 

The  spermatic 
oord,  which  occupies 
the  inguinal  canal,  is 
oomposed  of  the  arte- 
ries, veins,  lympha-  j 
tics,  nerves,  and  ex- 
cretory duct  of  the  testis  (vas  deferens),  together  with  a  quantity  of 
loose  areolar  tissue  mixed  up  with  those  parts. 
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The  oovermgs  given  from  the  oonstitaent  parts  of  the  abdomiml  will 
to  the  spermatic  cord,  besides  the  integaments,  are,  from  the  externa] 
ring,  a  prolongation  of  the  interoolomnar  or  spermatic  ^aacia;  tfe 
cremasteric  muscle  and  fascia  from  the  lower  border  of  the  intend 
obliqne  muscle,  and  a  Uiin,  funnel-shaped  prolongation  of  the  tnnsver- 
salis  fascia  from  the  edge  of  the  inner  ring  (infundiboliform  hmat). 
Beneath  the  last,  the  areolar  tissue  uniting  t^e^er  the  confltitiieBta  of 
the  cord  is  oontinnons  with  the  subperitoneal  areolar  layer. 

Vabibties  of  inguikal  HEBNiiB. — Two  principal  fomm  of  ingimi 
hernia  are  described,  which  nrc  distinguished  accordmg  to  the  pait  of  tk 

Fig.  373. 


I 


>\.  -- 


I 

1 


Fig.  373.— Thk  ihguinal  cahal  akd  fkmoral  sheath  fully  kxpossd.     (R.  Qmm.)  I 

The  lower  part  of  the  external  oblique  has  been  remored  (with  the  excepiioii  of  PoopHt*! 
ligament),  a  portion  of  the  internal  oblique  niised,  and  the  transTenalis  mvck  iti 
fascia  brought  into  view.  The  femoral  artery  and  vein  arc  seen  to  a  nxudi  extcnti  Ifce 
fascia  lata  having  l)een  turned  aside  and  the  sheath  of  blood-Teasels  hud  opes.  L 
external  oblique  muscle ;  2,  internal  oblique  ;  2',  part  of  same  turned  up  ;  3,  fiininiBBi 
muscle  ;  upon  the  Li8t-uamc(l  muscle  is  seen  a  branch  of  the  circumflex  iliac  arttf^ 
witli  its  companion  veins  ;  4,  tRinsversalis  fascia  ;  5,  spermatic  cord  oorered  bj  tht  it* 
f  undibuliform  fascia  ;  6,  upper  angle  of  the  iliac  imrt  of  the  fascia  lata  ;  7,  femonl  tke^l 
S,  femoral  artery  ;  9,  femoral  vein  ;  10,  saphenous  vein  ;  11,  a  vein  joining  it. 

canal  which  tliey  fii*st  enter,  as  well  as  l)y  the  i>osition  which  they  Iwir 
with  respect  to  tlie  epij^astric  arteiy.  Thus,  when  the  hernia  takes  the 
<-<)urse  of  tlie  in<^iiinal  canal  from  its  eommenci^nient,  it  is  named  obliqm^ 
because  of  the  direction  of  the  canal,  or  external,  from  the  pL«itwi 
which  its  neck  l)eai*8  with  respect  to  the  epi«^<?tric  artery.  On  the  other 
hand,  when  the  protnided  part,  without  followiug  the  kngth  of  the 
canal,  paa^B  vit  one^  W\tQ\x^\\\ii^  i^cMiiUirior  wall  at  a  point  opposite  the 
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external  abdominal  ring,  the  hernia  is  named,  from  its  course,  direei^  or 
from  its  relation  to  the  epigastric  arterjr,  internal. 

OUiqiM  iiigiiinAl  hmda. — In  the  common  form  of  this  hernia  the 
protruded  viscus  carries  before  it  a  covering  of  peritoneum  (the  sae  of  the 
nemia),  derived  from  the  outer  fossa  of  ttmt  serous  membrane  (p.  701)  ; 
and,  in  passing  along  the  inguinal  canal  to  the  scrotum,  it  is  successively 
invested  by  the  coverings  ^ven  to  the  spermatic  cord  from  the  abdominal 
parietes.  The  hernia  and  its  sac  lie  directly  in  front  of  the  vessels  of  the 
^ermatic  cord,  and  do  not  extend  below  the  testis,  even  when  the 
tumour  is  of  large  size. 

When  the  hernia  does  not  extend  beyond  the  inguinal  canal,  it  is  distingoiahed 
bj  the  name  bubonocele :  and  when  it  reaches  the  scrotum,  it  is  oommonlj  named 
from  that  circumstance  ncrotal  hemka. 

There  are  two  other  yarietiee  of  oblique  Inguinal  hernia,  in  which  the  peouli* 
aritj  depends  on  the  condition  of  the  process  of  peritoneum  that  accompanies 
the  testis  when  this  organ  descends  from  the  abdomen.  In  ordinary  dicum- 
■tanoes  the  part  of  the  peritoneum  connected  immediately  with  the  testis 
becomes  separated  after  birth  from  the  general  cavity  of  that  serous  membnne 
by  the  obliteration  of  the  intervening  canal ;  and  the  hernial  protrusion 
ooourring  after  such  obliteration  has  been  completed,  carries  with  it  a  distinct 
■erous  investment — the  sac.  But  if  this  process  of  obliteration  should  not  take 
place,  and  if  a  hernia  should  be  formed,  the  protruded  part  is  then  received  into 
the  cavity  of  the  tunica  vaginalis  testis,  which  serves  in  the  place  of  its  saa  In 
this  case  the  hernia  is  named  contferiital  (hfimia  tunicsB  vaginalis,— Cooper).  It 
Is  thus  designated,  because  the  condition  necessary  for  its  formation  only  exists 

FSg.  874. — Diagram  or  a  past  or  thi  A         Pig.  374.  B 

PBaiTOXBUM   AHD  THB  TUiaOA  VAQIHA- 

US  TESTIS  (after  a  sketch  by  Charleii 
BeU). 

In  A,  the  fieroiiB  inreiitioefit  of  the 
testis  is  seen  to  be  continuous  with  the 
peritoneum  ;  in  b,  the  two  membranes 
are  shown  distinct  from  each  other.  1, 
the  peritoneal  carity ;  2,  the  testis. 

nonnally  about  the  time  of  birth; 
bot  the  same  kind  of  hernia  is  occa- 
aionally  found  to  be  first  formed  in 
tbe  adult,  obviously  in  consequence  of 

tbe  tunica  vaginalis  remaining  unclosed,  and  stiU  continuous  with  the  peri- 
toneum. The  congitenal  hernia,  should  it  reach  the  scrotum,  passes  below  the 
testis ;  and,  this  organ  being  embedded  in  the  protruded  viscus,  a  careful  exami- 
nAtion  is  necessary  in  order  to  detect  its  position.  This  peculiarity  serves  to 
distinguish  the  congenital  from  the  ordinary  form  of  the  disease. 

To  the  second  variety  of  ingfuinal  hernia,  in  which  the  distinguishing  character 
depends  on  the  state  of  the  tunica  vaginalis  testis,  the  name  Infantile  has  been 
applied  (Hey).  The  hernia  in  this  case  is  covered  with  a  distinct  sac,  which  is 
again  invested  by  the  upper  end  of  the  tunica  vaginalis.  The  relative  position 
of  the  two  serous  membranes  (the  hernial  sac  and  the  tunica  vaginalis)  may  be 
aocounted  for  by  supposing  the  hernia  to  descend  when  the  procetts  of  the  perito- 
neum, which  accompanies  the  testis  from  the  abdomen,  has  been  merely  closed 
at  the  upper  end,  but  not  obliterated  for  any  length.  Hence  during  an  opera- 
tion in  such  a  case,  the  hernial  sac  is  met  with  only  after  another  Kcrous  bag  (the 
tunica  vaginalis  testis)  has  been  divided.  The  peculiarity  here  described  has 
been  repeatedly  found  present  in  the  recently  formed  hemisd  of  grown  persona. 
The  term  infantile,  therefore,  like  congenital,  has  reference  to  the  condition  of 
certain  parts,  rather  than  to  the  period  of  life  at  which  the  disease  is  fint 
fonned. 


702 


ANATOMY    OF    THE    GROIX. 


ifutuinal  fossae.  A  little  external  to  the  obliterated  hypogaBtric  u 
the  epigastric  artery  <^ve8  rise  to  another  leas  prominent  elc\'ation  o 
peritoneum,  and  an  external  hernia  descends,  as  already  explained,  c 
outer  side  of  this  artery,  and  therefore  at  the  outer  part  of  the  eil 
fossa.  The  more  usual  form  of  internal  hernia,  that  which  has 
described  above,  descends  in  the  internal  fossa,  between  the  obliti 
hypogastric  artery  and  the  rectus  muscle  ;  while  the  less  frequent 
stretches  the  peritoneum  of  the  inner  part  of  the  external  fossa  ( 
times  described  separately  as  the  middle  inguinal  fossa)  and  ei 
Ix^tween  the  hypogastric  and  epigastric  arteries.  Such  a  prot 
passes  through  a  considerable  portion  of  the  inguinal  canal  to  rea 
external  ring,  and  has  therefore  a  certain  degree  of  obliquity,  n 
this  variety  is  frequently  termed  interiuil  oblique  inguinal  hernia. 
also  known  as  superior  mtemal  hernia^  the  direct  form  being  call 
frrior  internal.  An  internal  oblique  hernia  passes  outside  the  coo 
tendon,  and  so  lias  no  covering  derived  from  that  structure, 
i-eceives  one  from  tlie  cremaster  in  the  same  way  as  an  external  he 

Direct  ingumal  lieniia  is  very  rarely  met  with  in  the  female. 
single  case  observed  by  Richard  Quain  as  well  as  in  the  few  cases 
recorded  in  books,  the  hernia  though  not  inconsiderable  in  size  w; 
covered  by  the  tendon  of  the  external  oblique  muscle. 

raXORAZi  HBBHZA. 

A  femoral  hernia  leaves  the  abdomen  at  the  groin,  passing  b 
Pou]iart's  ligament,  and  over  the  anterior  border  of  the  hip-bone 
diately  at  the  inner  side  of  the  femoral  vessels.     It  takes  a  dov 

course  throu«:(li  the  innermost  cominirtment  of  the  femoral  sheatl 


Fig.  ars. 


■i\ 


Fiij.  378.— The  groix  of  ti 

SIDK     IiISSKCTED    SO   ±i  TO 
THE      1>EEI*       FEMOlLiL      iJ 

Quain).      i 

1.  outer  part  of  the  femoi 
r,  jMirt  of  the  tendon  of  the 
oblique  mnsiTic,  with  external 
ring,  project  in;;  thron^h  i 
seen  a  i^ortion  of  the  t<i<enDal 
rut ;  2,  femora]  artrh  at  iu  i 
into  the  ^pine  of  the  pabis, 
tiieonterMilc  the  fibres  of  iiin 
lipinient ;  3,  outer  pirt  of  th« 
.sheuth  ;  4,  8]jemiatic  coni ; 
femoral  arch — its  inner  eaJ, 
is  tixed  to  the  pubis;  d, 
oblique  muscle ;  7,  tninsi 
lielow  this  the  trans venali 
continued  into  the  femoral 
under  the  deep  femoral  ai\-h  ; 
joined  tendon  of  the  internal 
and  transTcnmlia  musolu ; 
angular  fascia. 

rejichcs  the  Bn])hcnou8  o]x>nin,2:,  when  it  turns  forwards  throng 
opening  towards  the  front  of  the  thigh,  and  is  then  bent  upwards 
groin. 

Ihe  femoral  or  crural  sheath  is  a  somewhat  funnel-shaped  str 
sarrounding  the  upper  parts  of  the  femoral  artery  and  rein.    It  i 
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The  ooveringg  of  a  direct  hernia,  taking  them  in  the  order  in  which 
— are  sacoessively  appUcd  to  the  protruded  viBCOS,  are  the  following  : — 

Fig.  376. 


%E>  37tf. — A  DIBICT  IXOUIITAL  HER- 

VIA  Oil    THK    LBFT  8IDK,    OOTKKKD 

WfW  THB  OONJOIITBD  TSKDOV  OF  TRB 

XALOBUQCK  AHD  TRJlIISTBK- 

MV0OLB8  (R.  Quaiii). 

1,  aponeaixMui  of  the  external  ob- 
^W— ;  2,  internal  oblique  tamed  ap  ; 
<3»  tnuwrenalis  mnncle;  4,  trans- 
I  liMcia ;  5,  spermatic  cord  ;  6, 
A  small  part  of  the  epi- 
artery  is  seen  through  an 
made  in    the  tranmnalis 


The  peritoneal  sac  and  the 
mbperitoneal  tissue  which 
adheres  to  it,  the  transversalis 
immt^  the  conjoined  tendon 
of  the  internal  oblique  and 
tnmsverse  muscles,  and  the 
nermatic  fascia  derived  from 
the  margin  of  the  external  abdominal  ring,  together  with  the  sup^- 

'  1  fascia  and  skin.    With  regard  to  the  conjoined  tendon  this  hernia 
ittjr  be  covered  by  it,  or  may  pass  through  an  opening  in  its  fibres. 

The  spermatic  cord  is  commonly  plac^  behind  the  outer  part  of  the 


Fig.  877. 


Fll^  877. — ^A  SMALL  OBUQUB  AVD  1   DIRECT 
nraODIAL    BBBBIA,    OH     THB    EIGHT    SIDE 

(RQnain). 

1,  tendon  of  the  external  oblique  turned 
2,  internal  obliqae  tamed  up  ;  3, 
tHnBTenalis ;  4,  on  its  tendon  above  a  part 
«<  tte  epigas^  •rtery,  which  has  been  ex- 
Mnd  Iqr  dividing  the  transversalis  fascia  ; 
i^  tte  fpermatic  oord  (its  vessels  separated) ; 
€9  A  Imboiiocele  ;  7,  direct  hernia,  protruded 
iflk  the  conjoined  tendon  of  the  two  deeper 
HMMcles,  and  covered  by  a  prolongation  of 
Hm  tnMMvenalis  fiMcia. 


hernia.  The  hernial  sac  is  not,  how- 
ever, in  contact  with  the  vessels  of 
the  cord,  the  investments  given 
from  the  transversalis  fascia  to  those 
yOMcb  and  to  the  hernia  respectively 
being  interposed. 

But  the  spot  at  which  an  internal 
ini^iimal  hernia  passes  through  the 

triangle  of  Hesselbach  is  subject  to  some  variation,  and  there  is  a  second 
form  of  internal  hernia  which  differs  somewhat  in  its  course  and  connec- 
tions from  the  foregoing.  When  the  anterior  abdominal  wall  is  viewed 
frtHn  within  (fig.  875),  the  obliterated  hypogastric  artery  is  seen  running 
upwards  to  the  umbilicus,  and  raising  the  peritoneum  in  a  well-marioed 
fold  which  separates  two  hollows  kmwn  as  the  external  and  nUMmal 
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the  fascia  propria  of  the  hem » a  (Cooper).    It  sometimes  Ijiippinut^ 

t!ie  heroia  is  protrufled  thrau^^h  an  openiug  in  the  sheatb«  wiiichj' 
fore  in  that  event  docs  nofc  cotitrilnite  to  form  the  fascia  pnjpria. 
the  hernia  h  coieretl  hy  the  rrilirifonn   fascia  Btrctchiiifj 
gjipheuoua  opening,  the  siipertiehil  fascia  and  the  skin. 


Fig.  379. 


Fig.  379*— Vaw  OP  THB  J 

XSl   YIMKtJ    OP    tUM    oaots 
wsmomjLL  B^aanx  (K,  Qiudii),  ] 

In  tlic  upper  p<ui  of   tlie 
l<irtioD  of  th«  flat  nmaoltti  oi  Ihti 
jtien  lioB  been  re]noinQ<l, 
]«Ti  the  tnmeTemilb  faada  i 
iieal   Itming  of  tli*  Ab  ~ 
lowcts  the  lucm  IaIa  of  tW  1 
]jart  removed  tncl  the 
teioond  ve«BeU  ojieoed  r 
bemial  tujucmr  hus  alm>  1 

a^,  anterior  mi|«tior 
of  th«  iliQm  ;  ^^  up 
temid  obliqnc  mit«ck  aU»ve 
nol  in^iinal  aperiurv  ;   r,  ik« 
jml  jicrttoneyiD   and   fa 
mIis  ;  <  Uiae  portioBof  iWi 
ii«ar  the  Mpbenoiia  opodtty  ;  h 
the  fetnonl  b«niia  ;  1,  femcnlj 
2,  fduond  vein  at  tbo  ijhuem  «^^«fv| 
joioed  by  tbe  laiphenowk  veiji  ;  I,  i 
trie  artef3f  and  ▼«!«  ;    >c ,     ' 
the  upper  part  of 
cloee  bdow  tbe  oou 
epigastric  and  an  Ahetmal 
nrtery  ;    tbo  latter  artaty 
tbiioMetopMa  elote  l»  111 
between  it  uid  tlie  ne<irk  ol  tbt  I 
tumour. 


THE    FEBIK^nM    OF    THB    ^AT.m, 

Tlie  perineiitu  is  the  n^trion  which  it*  included  within  Uie  ouikl  off 
]k4\  is,  and  which  is  tmvcrseil  hy  the  lower  end  of  the    rtx.*tlini  Mil 
the  urethni.     It  extends,  therefoit;,  from  the  apex  of  the  8ulj|M]faioi 
in  front  to  tlic  tip  of  the  coccyx  hehind,  mid  from  the  ifichjat  lul 
<>f  one  side  to  that  of  the  other.     It  m  hounded  on  each  aide,  i 
part,  by  tlie  conjoinetl  rami  of  the  pnhis  wnd  ts^^hium,  and  mi 
ptirt,  hy  tlie  j^n^at  fiiicro-^:iatic  ligament  together  with  a  |a 
lower  l>or(ier  of  the  t^hiteus  maximtis  muacle.     Ita  fonn  in 

jihaped  in  conscipience  of  the  projection  of  the  cocctx  , 

meaanres  ul>oiit  three  and  a  half  inches  from  side  to  Hi<li%  and  \ 
mchiefl  over  the  <-nrvt'fl  surface  (three  and  a  quarter  iiirlicfi  in  i 
line)  from  W^Un^-  hack  in  the  middle  line.     The  [Krinctd  R|«ce  i$i 
rjited  from   the  i*ehic  cavity  above  hy  the  recto- vesical  fa^^ta  ajid  ifct 
le\iitore8  aiii  mnsi^les ;  its  depth  h  e< pnsidenible  (from  two  to  llin» i 
at  the  posttTiiir  and  onter  pirt,  much  lt*8S  (not  exceeding  ait 
fore  iMirt* 

The  perineal  space  is  c(*n veil iently  divided  into  two  wria  bgra 
drawn  mToss  from  one  ischial  tulMjnisity  t^>tlie  oihet^mdmrnk 
dwte\j  in  frowv  u(  the  anns.    The  ant4?rior  diviaiati  4  la 
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mreihral  parff  and  is  often  referred  to  as  the  true  perineum  ;  the  posterior 
diyision  is  called  the  mialpart  or  the  ialse  perineum. 

The  several  muscles  and  fasciss,  vessels  and  ner\es,  which  enter  into 
fthe  formation  of  the  perineimi  have  been  fully  described  in  the  earlier 
cha]>ter6  of  this  volume,  and  it  now  only  remains  to  give  a  short  sketch 
of  its  superficial  and  topographical  anatomy,  with  which  may  be  in- 
dadod  also  the  relations  of  the  adjoining  parts  of  the  pelvic  \i8cera. 

Superficial  anatomy. — ^The  osseous  portions  of  the  1x)undaries  of 
die  perineum  can  l)e  felt  more  or  less  distinctly  through  the  skin,  but 
the  anterior  portion  of  the  subpubic  arch  is  obscured  by  the  presence  of 
the  penis,  and  the  ischial  tuberosities  are  at  some  distance  from  the  sur- 
ftoe,  being  covered  by  a  thick  layer  of  fat  and,  in  the  erect  position,  also* 
lofj  the  ^eat  gluteal  muscles.  The  sacro-sciatic  ligament  is  scarcely  to 
l>e  distinguished  beneath  the  gluteus  maximus,  except  in  very  thin 
sobjects.  "  The  lower  part  of  the  coccyx  is  very  plainly  felt.  The  anus- 
is  placed  directly  Ixjtween  the  ischial  tuberosities,  its  centre  being  about 
one  inch  and  a  half  from  the  extremity  of  the  coccyx. 

The  skin  of  the  perineum  is  thin  and  provided  with  more  or  less  abun- 
dant hairs  ;  it  is  gathered  into  puckered  folds  round  the  anus,  to  which  a 
Arther  irregularity  is  often  given  by  swollen  hnemorrhoidal  veins.  In 
front  of  the  anus  is  a  median  ridge,  the  raphe,  which  runs  forwards  and 
18  continued  on  to  the  scrotum  and  penis.  Beneath  this,  the  bulb  of  the 
methra  forms  a  slight  median  elevation,  more  perceptible  in  emaciated 
rabjects.  In  such  subjects  again,  the  fat  in  the  ischio-rectal  fossa  does 
not  reach  the  level  of  the  ischial  tuberosities  so  as  to  form  a  rounded 
sor&ce  sinking  in  towards  the  anus,  as  is  the  case  in  those  who  are  well 
nourished.  A  fine  white  line  round  the  anus  indicates  the  point  of 
jnnctiou  of  the  skin  and  mucous  membrane,  and  corresponds  precisely 
to  the  division  between  the  external  and  internal  sphincters  (Hilton). 

One  inch  in  front  of  the  arius  is  situated  the  central  point  of  the 
perineum,  which  corresponds  to  the  centre  of  the  free  border  of  the 
triangular  ligament.  Immediately  in  front  of  this,  the  bulb  of  the 
urethra  commences,  but  the  membranous  part  perforates  the  triangular 
ligament  about  half  an  inch  farther  forwards,  and  therefore  one  inch  and 
a  half  in  frcait  of  the  anus. 

Topographioal  anatomy. — The  superficial  fascia  of  the  perineum 
oonsists  of  two  layers,  the  more  superficial  of  which  is  the  ordinary 
anbeutaneous  fascia  and  contains  fat,  especially  in  the  posterior  portion 
of  the  space,  where  it  is  very  abundant  and  tills  the  ischio-rectal  fossa. 
The  deeper  layer  or  fascia  of  Colles,  is  membranous,  and  is  confined  to  the 
anterior  part  of  the  space  ;  it  is  attached  on  each  side  to  the  rami  of  the 
ischium  and  pubis,  and  posteriorly  to  the  l)ase  of  the  triangular  liga- 
ment ;  it  thus  forms  a  somewhat  triangular  pouch  in  the  fore  part  of 
the  perineum,  which  may  modify  the  course  of  an  extravasation  of  urine 
or  a  collection  of  pus  in  this  situation.  The  pouch  is,  moreover, 
subdivided  posteriorly  by  a  median  septum  which  extends  from  the  back 
of  the  perineum  to  the  scrotum. 

The  hinder  part  of  the  perineum  is  occupied  in  the  centre  by  the 
lower  end  of  the  rectum,  and  Ixjtween  this  and  the  ischial  tulxsrosity  on 
each  side  is  a  considerable  hollow  known  as  the  ischio-rcctal  fossa. 

The  iaehio-reotal  fbsaa  is  a  hollow  of  an  irregularlv  pyramidal  shape. 
Its  base  is  turned  downwards,  and  measures  about  two  inches  from  before 
back,  and  cue  inch  from  side  to  side.    Its  outer  wall  is  perpendicular^ 
vou  I.  z  s 
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liiul  is  funiiod  by  the  olittirator  intenms  nrnacle  covered  bj  iU 
below  the  levd  at  which  the  iX'cto-\  usictil  fuR^ia  is  att4U*hciI  in  it. 
inner  wall  is  ohliijiie  in  tl inaction  and  convex  towards  the  fuss;i  j  Uj 
formed  by  the  levator  aiii  nuiKcle»  covered  by  tlie  thin  uiutl  fiisc*!*,  i 
^t  the  lower  jKirt  by  tlie  cxterual  sphincter.     Anteriorly^  the  fuMi 
limits  by  tlie  base  of  t!ie  triaii;rnhir  ligament,  and  posteriurly,  bv  i 
l^hiteuB  maximns  muscle  and  the  p'eiit  sacro-seiatic  Ujij^nmeiit.     Us  deu 
ia  ab^jiit  two  iuchefi  (above  the  nuir^^iii  of  the  tuberosity)  at  the  bin 
part,  where  it  extends  up wxmls  to  the  ifit-bial  spine,  the  suiail  i 
ligament  atid  the  coceygeus  nmscle. 

The  pudic  vessela  and  the  dorsjil  and  perineal  tliriaiong  of  Uie  \«i 
nerve  run  forwards  along  the  outer  wall  of  tlie  f'jfisa,  Uiiiig  t*tnlirdik^lJ 
the  obturator  fascia  about  an  Inch  and  a  half  above  the  lower  miirgiiij 
the  iiw^'biut  tuberosity  ;  the  inferior  luemorrhnidid  bmndiea  of  tin 
trunks  run  obb([uely  inwiuxls  imd  forwjmLs  from  the  hinder  \nin  oi 
fossa  towards  tlie  anus  ;  and  anteriorly,  the  suTK'rfieial  iieriaeal 
and  the  jieriueal  nerve  leave  tlie  shelter  of  the  hip-L»ouc  ojld 
the  fat  of  the  fossa. 

The  is<*bio-reetal  fossa  is  often  the  seat  of  ah»[x»sefl  which 
freely  in  t!ie  louse  fat  of  the  part,  and  fret|uently  result  in  the  foi 
of  a  fistnla  in  ano,  involving  a  i-uinmnnicatiou  with  the  Iniwel, 
times  above,  but  more  fretinently  below,  the  external  sidiineter. 

The  lower  dilated   part  of   the   rectum,   which   rnxnipies    Uie 
Ixitween  the  two  isebio-reetai  fossie,  is  sup|iorted  liy  Uie  Icxnl' 
ind  the  external  sphincter  muscles  as  well  as  by  the  recto- vwi 
Its  lateral  wall  is  exposcxl  for  a  distance  of  alnint  timse  iocl 
IKJSterior  wall  fbr  little  ui*tre  than  an  inch* 

On  removing  the  fasciie  of  the  fore  f>art  of  the  iicriri* 
cavernoBUs   muscle   m  exposed   covering   the   t'ur[*us  ^|    :  _ 
fecbio-caveniosua  covering  the  crus  |x;nia,  and  the  traos^^Ligu* 
iii"ected  inwanis  over  the  ba,Ke  of  tlie  triangular  ligjttTtrnt  tn  ti 
first-named  muscle,  as  well  n»  tlie  external  gpiiincter 
opposite  side,  in  the  centm!  point  of  the  i>erineimi.     i 
eavcmosus^  ischiociivcrnosus,  and  transven^us  muscie«  ts  a  sniaQ 
angular  spatv,  in  whith  a  fxirtiou  of  the  triangnJar  b^gament  ii 
und  over  the  surftw-e  t»t"  the  muscles  (sometimes  in  ^>art 
through  the  trausvei*8UB )  the  superficial  perineal  Yefisels  and  n 
forwai^ds  to  the  scrotum,  while  the  smidl  transverse  ]ieriueal 
directed  inwanls  close  to  the  triuis\'erse  muscle  towards  tbe  ei^DinU 
of  the  iierineum. 

The  triangular  ligsiment  or  deep  jierineal  fascia,  whic*h 
subpubic  arch,  Ints  a  depth  of  an  inch  and  a  half  in  the  middk 
ext4itids  somewhat  farther  backwards  on  each  side,  at  iu<  «ti 
the  ischial  minus.  It  consists  of  two  layeiiv,  the  np(R*r  of  w\ 
tinuous  with  tlie  re<:to-vei*ical  fastna.  The  membmnau 
nrethrd  descends,  first  tli rough  the  supt^rior,  and  tlwrn 
inferior  hiyer,  al)0ut  an  inch  from  the  syin|if)ysis  puln^  and  a 
ronnded  by  the  fibres  of  the  constrictor  urethra*  inmcK  wtiich 
the  greater  ]M\n  of  the  spiec  lietween  the  two  layers.  Near  tlie  OfeCkm 
also  embedded  iji  the  muscular  fibres,  is  Cowper'*  glaud.  The  pato 
vessels  and  the  dorsal  nerve  of  the  ^^nia  enter  tlie  baft*  of  ihi^  tnaafrfv 
ligament  and  run  forwards  close  to  the  Itone,  in  snniU  camik  iormd  M 
the  ovvgiw  ol  tl\(i  cciftgtrietor  nmscle,  and  the  arte rygivc«  off  bene  iU 
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riderablc  branch  to  the  bulb,  which  is  directed  inwards  al)ont  half  an 
inch  from  the  liase  of  the  triangular  ligament,  and  an  inch  and  a  half 
in  front  of  the  anus. 

Besting  on  the  upper  surface  of  the  triangular  ligament  is  the  apex 
of  the  prostate,  and  this  body  is  surrounded  bv  its  sheath,  which  is  con- 
tinaous  on  each  side  with  the  upper  layer  of  tlie  ligament ;  beneath  the 
■heath  is  the  large  prostatic  plexus  of  veins,  derived  mainly  from  the 
breaking  up  of  the  dorsal  vein  of  the  penis  which  passes  into  the  pelvis 
between  the  symphysis  pubis  and  the  triangular  ligament.  In  the  recess 
between  the  lateral  part  of  the  upper  surface  of  the  triangular  ligament 
and  the  sheath  of  the  pi'ostate,  the  anterior  part  of  the  levator  ani  muscle 
is  lodged. 

Above  the  prostate,  and  at  a  depth  generally  of  fi-om  two  and  a  half  to 
lihree  inches  from  the  surface,  is  the  bladder,  the  base  of  which  projects 
backwards  into  the  concavity  formed  by  the  rectum  and  overlaps  the 
second  part  of  the  bowel  to  a  variable  extent  according  to  the  degree  of 
distension  of  the  bladder.  Between  the  bladder  and  rectum  are  the 
vesicnlss  seminales  and  the  terminal  ]K>rtions  of  the  vasa  deferentia. 
When  the  bladder  is  full,  the  recto-vesical  pouch  of  the  peritoneum  does 
not  nsually  reach  below  a  line  an  inch  anci  a  half  from  the  base  of  the 
|iro8tate. 

In  contact  with  the  upper  surface  of  the  levator  ani  is  the  recto-vesical 
flMci%  forming  the  deep  boundary  of  the  i)erineal  space.  It  extends 
fkom  the  side  wall  of  the  pehis  downwards  and  inwards  to  the  side  of 
the  rectum,  to  the  bladder  and  prostate.  Its  line  of  attachment  to  the 
Madder  on  each  side  runs  upwards  and  backwards  immediately  above 
the  prostate,  and  external  to  the  position  of  the  vesiculse  seminales ;  and 
it  is  essential,  in  the  operation  of  lithotomy,  that  the  bladder  be  opened 
entirdv  below  this  level.  If  the  incision  be  carried  through  the  fascia 
bejond  this  hue,  then  the  pelvic  cavity  will  Ikj  opened,  and  extravasation 
of  urine  into  the  loose  areolar  tissue  will  probably  follow. 
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▲bdomex  ((ibdo,  I  hide),  fascia  of,  lining, 

333       ^  .  , 
siiperncial,  322 
lymphatics  of,  531 
muscles  of,  323 
nerves  of,  648 
8Ui>erficial  anatomy  of,  677 
Abdominal  aorta,  4^3 

artery  (internal  mammary),  400 

(lumbar),  445 
furrow,  679 

nerve  (hypogastric),  623 
ring,  external  or  superticial,  325, 679, 

internal  or  deep,  333,  679,  696 
Abducent  {ab,  from ;  duco,  1  lead),  nerve, 

570 
Abduction,  139 
Abductor.    Se^  Muscles. 
Aberrant  arteries,  414,  427 
Absorbent  vessels,  527 
Accessorius  ad  ilio-costalem,  309 
Accessory  artery,  pudic,  459 

nerve,  obturator,  626 
spinal,  586 

process  of  lumbar  vertebne,  15,  24 
Acetabulum  (a  vessel  for  holding  vine- 
gar), 104,  107 
Acromio-clavicular  articulation,  152 
Acromion  {iicpoy,  a  summit ;  £;iot,  top 
of  the  shoulder),   87,   100,  681, 
684 
Acromio-thoracic  artery,  406 

vein,  512 
Adduction  (cul,  to  ;  duw,  I  lead),  1 39 
Adductor.    Sec  Musclks. 
Adductor  tubercle,  1 14 
Air-sinuses  in  bones  of  head,  67 
Ake  of  sacrum,  17 

of  vomer,  52 
Alar  ligaments  of  knee,  175 
odontoid,  144 

thoracic  artery,  406 

vein,  512 
Alispheuoid,  71,  75 
Alveolar  artery,  380 

index,  S^ 

nerves,  560 

point,  80 

vein,  497 


Alveoli  (alceoliu%  a  small  hollow  yesscl)^ 

of  lower  jaw,  56 
upper  jaw,  49 
Amphiartlirosis  (<kfi^<,   on    both    sides, 

intermediate ;    tfOi/oy,    a  joint), 

138 
Aiiiyijdalo'glosam     (amygdala^     tonsil) 

muscle f  300 
Anal  fascia,  336 

muscles,  339,  343 
Analogy  of  oi^gans,  5 
Anapophysis  (Avel,  upon  ;  ajtojfhysis),  15, 

24 
Anastomotic  arteries.    See  Artery. 

vein  of  Trolard,  501 
Anatomy  {iydy  apart ;  T4fuw,  I  cut),  i 

cmbryological,  2 

general  and  de8crii)tive,  i 

morphological  and  physiological,  2 

object  of,  I 

systematic  and  topographical,  2 

sui>erficial  and  topographical,  667 
Anconeus    (iyK^y,    the     elbow),     211, 

687 
Angeiology  (i77€7oi',  a  vessel;  K6yos,  dis- 
course), 347 
Angle,  facial,  83 

of  lower  jaw,  56 

of  pubis,  106 

subcostal,  30,  674 
Angular  artery,  372 

movement,  139 

l)rocessc8  of  frontal  bone,  36,  667 

vein,  494 
Ankle-joint,  ligaments  ofi  177 

movements  of,  178 

nerves  of,  640,  644 
Aimular  {annulus,   a   ring)    ligaments. 

Sec  Ligament. 
Ansa  (a  loop)  hypoglossi,  589 
Ansfc  Vieussenii,  657 
Antibrachium  (Arr/,  opposite ;  hrachium\ 

'     84 
Antrum  (a  cavern),  8 

of  Highmore,  47,  SOf  68,  73 
Aorta  (perliaps  from  Atlpw,  I  take  up  or 

cany),  351 
abdominal,  433,  681,  682 

branches  of,  parietal,  445 
viscenJ,  435 


710  INDEX    TO    VOI.rMK    I. 

Aorta — C'hi'in'-J.  -.  Ai:tm:ii-    o,TT7;^ia.  fr'^m  o^ 

AMuiiiiiKil.  imn^ti^mosos  of   visi-mil    ^  wlii  ^lamtliir.:;!*  <i*>. 

iiiitl  ]i.-iri<-tal  braiK-lu'S  of.  447  iriii  -ily  Jp!«l:-  I  :o  :':.• 

varirtk>  of,  435  :>>  m:.:- h  ti- I'lajr*  1.:;. 

nri'h  of,  352,  677.  082  !•»  I-  i-n^r- :.  I'i.  rpa\* 

brani'iio^  of.  355,  35S  ■  ■•   ■  ,     '\-  ".  ..f:-rAj 

vnriitii's  of,  355  ;.;:•.  n<.    a:   ■  i.  •    :::;:: 

for.iiiiiii  in  iliiiiihrtVni  f«»r,  310  !ikr  t'.-^  w:::l:.:^.r.  •.  • 

tlioraoir,  ili'.Hi  riiilhij;,  430  Au"!;:-.?  ■•  ^-  i:»''>!5'. 

Aortii'  cartilago.  677  N  -r  !:.  ar.^,  Cir  :  tt^j 

lili-xus.  6(i4  lV-.;:T.t:ve  A:s  .iO:n>  .< 

Aportnro,  aiit«rior  iia>;il,  50.  66S  ^l'-  ir.  T-  !.v>:«.  ..t-.-ji:   if. 
AJKtiieuriisiY   owd,  fn^in  ;  y*ipoy,  a  >tiiii;;,       Ai; .  K!:!r  *.    r  Am  ;:F.y.  r^l*!  •:- 
a    tiM-lon  ,     iS«>.       S      i»,'>o  :■  r:..-.I  :...i:iiir..ir'..  . 

Fa^i  iA.  «■!  l::;.-.or  *rTvr:e^.  4 

t>f  tliaplirij*!!!.  319  '  alx-:ri:::,  in  ^rza,  4D>.  41 

:  opicnmial.  270  a«   •  x<  r-*-  T.-.d:  .  453 

of  ixti-ni.i]  iiMiiiv..'  niii^.li-.  ^2^  .i.  :■■•:.!..'..  4.20 

intcrii:il  oLli-iMf  niu>.^lf.  3*27  :{■  .-•v:.:>:I:  :..- :?.  406 

lumlur,  n».  307.  330.  334  ;:!.i: ■:■,.=! v.  '.  .  j.Dfi 

^  "  iv.*i[.ito-fr.'ii:.jl.  270         *  .!■.•.   *. -r.   ;>o 

*  of  transv.i-saiis  !:.ir'»  11-.  329  ..iii'TOT... ::  •.     :    ::.;.  412. 

i  *  vortolT.il.  306  .  :"  s.:  1:;..  i'o 

^  •*  AjiOiiliysis  I.  aw  J,  fi..:;i :  otW.  I  :,'n.w  ,  S  ■■:  :i.i-:'.:,  472.  ^w; 

:  ApitMhliciil.ir  ]vrtio!i -.•!"!'. ^h^  3,  i2>  ..:.^-:'  :.■.::■•..•.  372 

Aii;si'vl:;ot  .»f   "o!;!  a.  41  ,'  a.::  S.-.r.  ■•:!<:.•.-:.  475-  >3 

of  K.ill'>iM-.>,  41  .1".:::  :y.  3?5 

of  V os: : hv. \ K\  41  !:• :  ul  .1 : ,  i--  :* r: or.  377 
.                                     Ar  :».  .ilv.v>'..»r.  62  :..•■.  37> 

ofn.::a.  352.     .V    A-:.:  i.  :>:::":.  373 

I'arj'dl.  a:::ey:-^r.  424  -\1'1  :y.  4?4,  c»>5 

'  1'  -:  ::  :.  410  y:''^r^[    :.  :  "  y    f. 

5:;;r:    .  '.  7-3         •     j  -      -...:.  47-^ 

T  .i!- .^r.  -.:;    ■  •'!.!.  ^2;.  cv»  " :.."'.  ^>:.  •  *; 

i-    ;  .  42-.     ^^  -•  :^.   \1  -r  .:;:..       ■. 
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lETBRT — contin  lied, 

cen'ical,  of  occipital,  373 
8ti|>erHcia],  398 
trauHver^te.  398 
crlioroid,  anterior,  386 

IHwterior,  387,  39S 
ciliary,  383 

circuiullex,  of  nnn,  anterior,  407 
)»astcrior,  407,  685 
iliac,  deep,  464 

8UiH.*rH(rial,  469 
of  thigh,  external,  470,  473 
internal,  470,  473 
f lavicular,  406 
rwM'Vgeal,  460 
cirlim-,  435,  681,  682 
colic,  lefr,  441 
niiiMle,  441 
right,  441 
communicating,  of  brain,  anterior, 

^^ 

posterior,  382,  395 

coronary  of  heart,  358 

oflii>a,  372,  669 

of  stomach,  435 
of  corpus  caveiiioiium,  458 
cremasteric,  464 
criro-thyroid,  368,  672 
cystic,  436 
dcntid,  anterior,  380 

inferior,  379 

]K*8terior,  380 
digiUd,  of  foot,  482,  486 

of  hand,  421,  426,  427, 689,  690 
dorsal,  of  clitoris,  459 

of  foot,  485,  696 

surgicid  anatomy  of,  487 

of  fore  linger,  426 

of  interi^ostal,  432 

of  lumbar,  447 

of  i>enis,  458 

scnpnlar,  406 

of  thumb,  426 

of  tongue,  368 
emnlgent,  443 
epigastrie,  deep  or  inferior,  464,  679 

relation  to  femoral  heniia,  703 
to  inguinal  hernia,  698 

Ktipcrtieifel,  469 

8Ui>erior,  400 
ethmoidal,  383 
facial,  369,  669,  672 
femora  1,  465,  692 

common,  467,  473 

deep,  470,  473 

superficial,  467,  474 

surgical  anat(»my  of,  473 

varieties  of,  473 
fibular,  sujHjrior,  485 
frontal,  385,  668 
gastric,  short,  439 
gastro-duoilenal,  436 
gastro-epiploii',  left,  439 

right,  436 
gluteal,  461,  691 


AuTKKY — covtinval. 

hicmorrhoidal.  inferior  or  extcrnaf, 
457,  706 
middle,  453 
sui>erior,  441 
of  band,  varieties  of,  429 
hepatic,  436 
humeral,  409 

of  acromio-thorocic,  406 
transver**,  396 
hyoid  (lingual),  368 
(thyroid),  367 
hypog:istric,  451,  701 
ileo-colie,  439 
iliac,  common,  448,  681 

surgical  anatomy  of,  450 
varieties  of,  450 
external,  462,  681 

sui^cal  anatomy  of,  465 
varieties  of,  465 
of  ilio-lumbar,  461 
internal,  450 

in  fietUM,  451 
of  obturator,  454 
ilio-lumbar,  461 
of  index  finger,  dorsal,  426,  427 

radial,  426 
infraorbital,  380 
innominate,  360,  672,  677 
varieties  of,  358,  360 
intercostal,  aortic,  431,  677 

anterior  of  internal  mommar}*,. 

400 
sui>erior,  401 
interosseous,  of  forearm,  408,  413, 
418,  421 
anterior,  418 
posterior,  419 
of  foot,  4S6 

of  hand,  dorsal,  419,  425,.  427 
|Hilmar,  428 
intestinal,  439 
labial,  inferior,  371 
lachrymal,  383 
lar}'ngeal,  of  inferior  thyroid,  396 

of  sui)erior  thyroid,  368 
lingual,  368,  672 
lumbar,  445 

lowrst  himhnrf  448 
of  ilio-lumbar,  461 
malar,  3S3 

malleolar,  of  anterior  tibial,  485 
of  posterior  tibial,  479 
mammary,  external,  406,  408 

internal,  399,  677 
masseteric,  380 
mastoid,  of  occipital,  373 
maxillary,  ext«'nial,  369 

internal,  378 
median,  419 

varieties  of,  414,  421 
mediastinal,  400 
posterior,  431 
.  meduUarv,  of  femur,  472 
iibuhs  480 
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ArTERT — COiUiil  HCtL 

nieilullun-,  uf  humerus  412 
mJius,  419 
tibia,  47S 
ulna,  419 
meniDgeal,  anterior,  3S3 

ol  asof-uJiug  ]iharyii;:eal.  377 
middle  or  pnat,  37S,  66S 
of  occipital,  373 
posterior,  394 
small,  379 
mesenteric,  inferior,  441,  6S1 

Wiie/'^A*,  443 

superior,  439,  6Si 
metacarpal,  419 
nicta:an«al.  4S6 
niUM.-ulo>phn'nic,  400 
iiiylo-hyoid,  379 

anterior.  3S3 
nasal,  of  internal  maxf.'rin^  3S1 

Literal.  372 

of  opl:tlulmii%  3S5 
x:aso-{<a!atiui-.  3S1 
ol'tunior,  454 

relation  to  femoral  himia,  455 
cv^ijital.  372.  672 
*iM.j'L.ij;.:3l.  ff  aorra.  431 

vf  <.\  n.-narv  ar:i-n\  436 

of  infriior  :hyrv.<iii,  y^ 
*  rl.!:.;::ni:.\  3>2  " 
<rl"ial.  i:":T.:uW'nI.  377 
<-»v.ir:.i::.  444 
I  .\^'::...  i:.>r:  r  •  :  :i-.:- :.  !::.j.  :;! 


Aeteiit — ^-  ^r/.-r-'. 

pten-gc^lialatine,  3S1 

pub:  .  of  rpipi>tric  4^ 
<i  obrr.rator,  454 
I  i«uJ:c  accts*or^-,  459 

•rxtersil  408  ' 
i:::rnul.  456 
in  fTmalc.  4.59 

pulr>:L.irT.  35c,  077 

ririci:t:>  of,  355,  557 

pylori:,  43^ 

nulial,  425.  6SS 

5*jrr:cal  aiuxr.irT  ■: '.  j 
"i  fi,r^et:«  of,  x2z 
<f  ;i::rx-?.i*j£r.  42c 

raniLe.  309.  670" 

^e■:u^^:i:.  if  'ieep  rclr-  .: 

r.  iiil.  423.  427 
ti:  iai.  4M.  4^5 

Tl\x,  -7,  41  ~.    A22,  J2X 

T-z.\L.  is3-  6m.  c^2 
st.:^:.  :_:i.L-..  44N 
«jj^'..  ...  •,  :''-*  ■'.  473 


,40c 

,  4;(v.  cci 
^.441 
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RTERY— con/ tit  tied, 

thoracic,  short  or  superior,  406 
of  thumb,  dorsal,  426 

large,  426 
thyroid,  inferior,  396,  672 

8ui»erior,  367,  672 
tibial,  anterior,  483,  695 

surgical  anatomy  of,  487 

posterior,  478,  695 

surgical  anatomy  of,  487 
tonsillar,  371 
trachea],  396 
transverse,  of  basilar,  395 

cervical,  398,  673 

facial,  377,  669 

humeral  or  scax>nlar,  396 

perineal,  457 
tympanic,  378 
ulnar,  416,  688 

sui^cal  anatomy  of,  429 

varieties  of,  419 
umbilical,  451 
nterine,  454 
vaginal,  453 
of  vas  deferens,  452 
Tertebral,  392,  672 

varieties  of,  394 
vesical,  inferior,  453 

middle,  452 

superior,  451 
vesico-prostatic,  452 
vesico-vaginal,  453 
Vidian,  381 

volar,  superficial,  424,  690 
jthrodia  {6p6f>oy,  a  joint),  138 
.rthrology  {iftOpow,  a  joint ;  xrfyoj),  137 
articular  {ariiculiiSy  diminutive  of  arttis, 

a  joint)  nerve.     Sec  Neeve:^. 
artery  of  hip,  454,  470 

of  knee,  475,  69J 
eminence  of  temporal  bone,  39,  71 
processes  of  veilebne,  10 

homology  of,  23 
RETICULATIONS  {(irticulM,  a  joint),  137 
acromio-clavicular,  152 
of  ankle,  177 
of  astragalus,  179 
of  atlas  and  axis,  143 
calcaneo-cnboid,  180 
of  calcaneum,  178 
carpal,  160 
cari)o-metacarpal,  161 
classification  of,  137 
of  coccyx,  165 
of  costal  cartilages,  29 
costo-central,  146 
costo-stemal,  147 
costo-transverse,  146 
cubo-cuneiform,  182 
of  elbow,  157 
foot,  178 
forearm,  155 
hand,  158 
hip,  168 
interchondral,  29,  148 


Auticulatioxs — contin  ucdL 

iiitermetacar{Mil,  161 

Intermetatarsal,  183 

interphalangeal  of  hand,  161 
of  foot,  184 

of  knee,  166 
•    of  lower  limb,  16S 

luetacarpo- phalangeal,  162 

luetatarso-phalangeal,  184 

modes  of,  137 

movements  of,  13S 

of  navicular  bone,  17S,  181 

iiaviculo-cuboid,  181 

iiaviculo-cuneiform,  181 

of  i)elvis,  164 

pubic,  167 

radio-car^Mil,  158 

radio-ulnar,  superior,  145 
inferior,  155 

of  ribs,  146 

sacro-coccygeal,  165 

sacro-iliac,  166 

sacro- vertebral,  164 

scapulo-clavicular,  152 

of  shoulder,  153 

sterno-clavicular,  151 

tarsal,  178 

tarso-metatarsal,  1S2 

tcmiwro-maxillary,  149,  668 

tibio-fibular,  177 

of  trunk  and  head,  139 

of  upper  limb,  151 

of  vertebral  coluimi,  139 

of  wrist,  158 
Asteriou  {iuTT^p,  star),  81 
Asternal  (i,  ueg.  ;  orripvovy  the  breast) 

ribs,  27 
Astragnlo-calcaneal  ligaments,  179 
Astragalo-uavicular  ligament,  180 
Astragalus  (iarp^ToAoj,  the  ankle-bone, 
or  a  die,  the  astragali  of  the  sheep 
having  been  used  as  dice  by  tlie 
ancients),  120 

articulations  of,  17S 

homology  of,  133,  134 

ossification  of,  125 
Atlanto-axial  ligaments,  145 
Atlas,  II 

ligaments  of,  143 

ossification  of,  21 
Attolleus  (altolloj  I  raise  up)  auriculam 

muscle,  271 
Attrahens  {(ui,  to ;  traho,  I  draw)  auri- 
culam muscle,  271 
Auditory  artery,  395 

meatus,  external,  40,  61,  71 
internal,  41,  66 

nerve,  575 

process,  40 
Auricular  arteries,  373,  377,  378 

muscles,  271 

nerves,     ike  Nerves. 

point,  81 

surface  of  iliuiu,  105,  166 

surface  of  sacrum,  16,  166 
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Auricular — centinued, 

yeiuM,  uuterior,  496 
posterior,  498 
Auriculo-teiiij^orftl  Tii»rvo,  5^ 
Axiiil  ixirtioii  ot  bwly,  3 

?5lct'tft"TT,  reltitioii  <»f  limbs  to,  128 
Axillary  arches,  193 

artery,  404,  685 

fascia,  196 

lymphatic  glands,  537 

edieath,  289 

vein,  511 
Axis  (vertebi-a),  12 

ossification  of,  21 
ligaments  of,  143 

crt'lirir,  435,  6S1,  682 

of  pelvis,  109 

thoracic,  408 

thyroid,  395 
Azygos  (&(u7os,  single)  arter>',  476   • 

veins,  512.     ike  also  Muscles. 


Back,  fasciu.'  and  muscles  of,  305 
lymphatics  of,  539 
nerves  of,  cutaneous,  646 
muscular,  648 
Ball  and  socket  joint,  138 
Basilar  {basiM,  a  base)  artery,  394 
groove,  34 
plexus,  505 

process  of  occipital  bone,  32,  34 
sinus,  505 
vein,  502 
Basilic  vein  {fiourikiK6Sf  royal  ;  this  vein 
liaving    bt'en    suppo-sed    by    tlu* 
ohl    physicians   to   Ihj   (MmnecttMl 
with  ihe  liver  and  s]>h'eii,  whirh 
they  termed  babilir  vi?k-ern),  510, 
685 
Btttsiliyid,  s;,  76 
Ba*ioCf'ipital  34,  69,  75 
najsion  l^derts^  base),  81 
Bttsisphenoid,  71,  75 
Basiteniporal,  71 
Bertin,  bones  of,  43 
Biceps  (6/.S,  twice  ;  cnput^  a  hoad^.     Sec 

Mrs(  LK>. 
Bieij^ilnl  fviriTtwa,  685 

gronvij  of  hmnenis,  89 
tuberosity  rjf  radius,  93 
Biventer  {bis,   twice  ;    vcjUn-,    a  lH.dIy;, 

cervicis  niusch*,  311 
Bladder^  nriusiiy    iganients  of,  tnie,  337 
lymiihjaWtif,  531 
iJL'i'Vea  of,  665 
situation  of,  680,  707 
Blood-Vksskf.s,  lU'hcription  of,  347 

»S''v  Ai:tkkiks  and  Vkins,  also 
under  the  several  organs  for  blood- 
vessels belon<:ing  to  them. 
BoxKS,  l)csciiptivo  Anatomy  of.  7 
astragalus,  120,  125,  133 
atlas,  II,  21,  23 
axis,  12,  21,  23 


Bon  es — conthiK^d, 
of  Bertin,  43 
calcaneum,  or  os  calcis,   119,  i' 

134 
cariml,  94,  102 
clavicle,  84,  99 
coccyx,  9,  17,  22 
cuboid,  121,  125,  133 
cimeiform,  of  car[>iui,  95 

tarsus,  121,  125 
epijiteriCf  58,  81 
ethmoid,  45,  72 
femur,  ill,  124 
fibula,  117,  125 
frontal,  36,  69 
of  head,  32 

homologies  of,  75 

ossification  of,  68 
hip,  104,  123,  129 
humerus,  88,  100^  685 
hyoid,  57,  74,  76,  671 
ilium,  105,  123 
innominate,  104,  123 
inUrjMiricUd^  69,  75,  81 
ischium,  106,  123 
lachrymal,  U.  73f  7^ 
of   limbs,   nomolQgical   comptrii 
of,  131 

Tjmipholoi^^y  uf,  128 
of  lowi]   \\i\i\\   104 

lASsiticritiuIl  of,    123 

magnum,  96,  102 
malar.  53,  73,  76,  667 
inaxillar}',  inferior,  55,  73,  76 
superior,  47,  72,  76 
metacaiTial,  97,  102 
metjitarsal,  122,  125 
iKv-nl,  j4,  73,  76 
navicular  of  tiLrau»,  121,  125,  i34t^ 
number  of,  9 
oeeipitfll,  32,  69 
pliite,  50,  73,  76 
pftrietdl,  34,  69 
pjitellap  115,  124 
jifnil'ii]i:*inl  .-if  hnnd,  98,  102 

foot,  123.  125 
pi.sifonn,  96.  102,  133,  68S 
pubi<",  106,  123 
pynuniiial,  95,  102,  133,  6SS 
r.ulius,  93,  1 01,  687 
nbs,  27,  30,  674,  6S2 
saeiun),  9,   15.  21 
w'ophoi'l,  tifcai-p"-.  95,  102,  6K> 

tai-sus,  121,  125 
sea]>ula,  86,  99,  681 
semilunar,  95,  102,  133 
sosainoiil,  in  hand,  99 

in  ft.K)t,  123 
sphenoid,  42,  71 
si>ongy.     .sv<-  turbinate. 
ateiTium,  26,  31 
suj»rajilenial,  27 
tai-sal,  119,  125,  134 
tcnij^oral,  38,  70,  75,  76 
tibia,  115,  125,  694 
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Bonks — ctttffni  vrf/, 

trapeziuiii,  96,  102,  133,  688 
trapezoid,  96,  102,  133 
ti-i<iuctral,  58 
turbinate,  inferior,  54,  73,  668 

midille,  47,  67 

superior,  47,  67 

sphenoidal,  43,  72 
ulna,  91,  102,  687 
of  ui>i>er  limb,  84 

ossiticntion  of,  99 
unciform,  97,  102,  668 

VlTtebra.      Sec  VEUTKBKiK. 

vj.mcr,  52,  73,  75 

"Wormian,  58,  70 
Bncliial  artery,  409.     Sec  Artkky. 

musclefl,  207 

l»lexnH,  603,  673 

veins,  511,  512 
BracliialiH  anticus  nnisele,  210,  685 
Brachio-cci>hali('   {hrorhiuM,   the    arm  ; 
arc^oA^  the  hcail)  urtcry,  360 

vein,  490 
Bmchio-radiAlis  muscle,  218 
Bruchium  (arm),  84 
limchycuphalio   (fipaxvs,  short ;   irc^oA^, 

the  head)  sknlls,  82 
Branchial  arches,  76,  78 
BreAst-bone,  26 
liivgroa  {fifr^fia,   iippr  part  of  head), 

80 
Hrunchi  (3fM^x^'»  t^*®  windpipe),  situa- 
tion <»f,  682 
Bronchial  arteries,  401,  431 

lymphatic  glands,  536 

veins,  514 
Babonocele  {Bovfiu>y,  the  ^oin  ;  m^Ai},  a 

tumour),  699 
Uoccal  {bticni,  the  mouth)  artery,  380 

nerves,  566,  573 

veins,  494 
Buccinator  {huninn^  a  trumi»et)  muscle, 

278 
Bncco-phar>'ngeal  fascia,  299 
Bulb,  of  jujjnlar  vein,  499 

of  urethra,  artery  of,  457 
Bulbo-cavemosns  muscle,  341 
Bunuu,  synovial,  or  bursa*  mucosa',  1S9 
Buttock,  nenes  of,  647 


C.«.TM,  position  of,  680 
<*alcaiieo-culK>id  articulation,  180 
Calcaneo-navicular  ligaments,  179 
Calcaneo- plantar  nerve,  640 
Calcaneal  arteries,  480,  482 
Calcaneum  (belonging  to  the  heel,  from 

r///y,  the  heel).     S^e  Os  C'alcis. 
Canal,  of  l>one,  8 
carotid,  43,  63 
crural  or  femoral,  232,  703 
dental,  anterior,  49 
inferior,  56 
posterior,  48,  62 
Eustachian,  41 


Canal — amtin  ueil. 
Hunter's,  467 
infraorbital,  49,  60,  73 
inguinal,  696 
malar,  53,  59 
neural,  10 

orbital,  internal,  37,  47,  60,  66 
palatine,  anterior,  49,  62 

posterior,  48,  51,  62,  671 
polato-maxillar}',  48 
pterygoid,  45 

l)terygo-palatine,  45,  52,  62 
sacral,  17 
I  spinal,  10 

temjjoral,  of  malar  bone,  53,  60 
I  Vidian,  45,  62 

,   Canaliculi,  of  evelids,  670 
Canine  fossa,  4§,  59 
Caninus  muscle,  278 
Canthus,  of  eyelids,  669 
Capitellum  (tlim.  of  aipiif^  a  head),  8 

of  humerus,  90,  686 
Capitulum  (dim.  of  cupula  a  head),  8 

of  rib,  27 
Capsuhu*  arteries,  443,  445 
ligament  of  hip,  168 
of  knee,  171 
of  shoulder,  153 
vein,  518 
Capsule  of  Tenon,  284 
Caput  (a  head)  of  b<me,  8 
Cardiac  (iraf>8ia,  the  heart)  dulnoss.    Sr^ 
Bulness. 
ganglia,  662 
lymphatic  glands,  536 
nerves.     See.  Nkiivks. 
orifice   of  stomach,    position,   680, 

682 
plexus,  661 
veins,  488 
Carotid  {Kop^nlZtt  iiprfipiat,  from  Kop6», 
I    cause   sleep  :  also  said   to   Im» 
from  icdpOf  the  head  ;  o8f,  the  ear) 
artery,  common,  360,  672 
external,  366,  672 
intenial,  381,  672 
canal,  40,  63 
fort  men,  40,  62 
I  n.-r\'es,  578,  653 

jdexus,  653 
sheath,  289 
tulH-n.-ie,  672 
Caipal  {Kapw6sf  the  wrist)  arteries,  419, 
421.  424,  425 
artirnlations,  160 
f  \iriM>-mrtHcar]ial  articulations,  161 
.   Carpus  (arofnri^f,  the  wrist),  bones  of,  94 
lioiiiolugies  of,  132 
assi  Heat  ion  of,  102 
com{mred  with  tarsus,  132 
ligaments  <if,  160 
Cartilage,  aortic,  677 
cricoid,  671 
I  pulmonary,  677 

of  riba,  29 
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Cartilage — cotUintied. 

of  ribs,  connections  of,  147 
thyroid,  671 
See  FibrO'Cartilage. 
Cauda  equina  (horse's  tail),  592 
Cavernous  nerves  of  penis,  665 
plexus,  653 
sinus,  503 

position  of  nerves  in,  552 
Cavit}',  cotyloid,  8,  107 
cranial,  65 
glenoid,  8,  87 
sigmoid  of  radius,  93 
of  ulna,  91 
Cells,  ethmoidal,  46,  68 
Central  artery  of  retina,  383 
tendon  of  diaphnugm,  319 
vein  of  retina,  500 
Centnim  of  vertebrae,  2,  o,  23 
Ceplialic   (arc^oX^    the    nead)   vein,   so 
called  from  having  been  supposed 
by  the  old  physicians  to  bo  con- 
nected with  the  head,  510,  685 
Ceratohyals  {Kipas,  a  horn ;  hyoid),  57, 

76 
Cerebellum,  arteries  of,  394,  395 

veins  of,  ^02 
Cerebral  artenes,  385,  386,  395 

veins,  500 
Cerebro-spinal  nerves,  543 
Cerebrum,  position  and  extent,  668 
Cervical  (ccm>,  a  neck)  arteries.     Sec 
Arteuy. 
fascia,  28S 
gaDj;Iia,  651,  656 
lympliatic  glands,  541 
iierv'cs,  593,  597.     tScc  Nehvi-:^. 
plexus,  598 
vertebra',  10 
Ccrvicalis  nscendens  muscle,  309 
Cervico- facial  division  of  facial  nenre,  573 
Cervix  (ucck)  of  l)one,  8 
Chest.     tScc  Thouax. 

supcj-ficial  anatomy  of,  673 
Chiasnia  (x*<^C«»  1  mark  witli  the  letter 
X  ;    crossing  or  decussation)    of 
or>tic  tracts,  550 
Child,  characters  of  skeleton  in,  135 
Chondro-glossus  muscle,  296 
Chorda  tyiiimni,  567,  572 
Chorda;  Willisii,  502 
(.'horoid  arteries,  386,  395 

vein,  501 
Ciliar}'  (c<7/i///<,  an  eyelash)  aiteries,  383 
ganglion,  558 
nerves.  557,  558 
veins,  507 
Circle  of  Willis,  386 
Circular  sinus,  504 
Circulus  tonsillaris,  578 
Circujuihu  tion,  139 
Circumflex  arteries.     ,S'<:^'  AiiTEiiv. 
nerve,  607,  685 
veins.     AVr  Vkix. 
Circurattexws  yvx\«lX\  mw^lc,  301 


Clavicle  {clavicul<it  dim.  of  clatU^  a  key)^ 

84,  672,  684 

homology  of,  129 

ligaments  of^  151 

oraification  of,  99 

Clavicular  artery,  406 

CleidO'hyoid  miiicle^  290 

Cleido-mastoid  («X«(f,  a  key,  or  the  cla- 
vicle ;  vuuAoid)  muscle,  290 

Cleido-occipitalis  muscle,  290 

Clinoid  («cAin7,  a  bed  ;  cISof,  shape)  jiro- 
cesses,  43,  45 

Clitoris  (perhaps  from  icA.«f«,  I  enclose), 
arteries  of,  459 

Coaptation  (am,   together;  npto^  I  fit), 

13? 
Coccygeal  arterv,  460 

ganglion,  660 

nerve,  596,  631 

plexus,  631 
Coccygeus  muscle,  341 
Coccyx  (ic^jcu^,  a  cuckoo),  9,  17 

articulations  of,  165 

ossification  of,  22 
Cochleariform  {coehlmrc^  a  s[*wm  ;/onft4, 

shape)  process,  41 
Cofcliac  (icoiXfo,  the  abdomen)  artery  or 
axis,  435 

lymphatic  glands,  534 

plexus,  668 
Colic  (ir«Aoy,  the  colon  or  large  intestine) 

arteries,  439,  440 
Collar-bone,  84 
Collateral    circulation.      »SV'*'    SuKr.icii 

Anatomy. 
Colles,  fascia  of,  334 
Colon,  ascending,  position  of,  680,  6S4 

descending,  680,  684 

sigmoid  llexui-e,  680 

transverse,  680 
Comes  nervi  ischiadic!,  460 

nervi  phrenici,  400 
Commissure,  optic,  550 
Communicating  arteries  of  brain,  ;Sd, 

Complcxus  muscle,  310 
Compressor.     Sff  ^Iiscles. 
Condylar  emissary  vein,  50S 

foramen,  anterior,  34,  64,  66 
posterior,  34 

slu-faces  of  tibia,  1 1 5 
Condyle  {k6vZvKos^  a  knuckle),  8 
Condyles  of  femur,  1 14,  692 

of  humerus,  90,  686 

of  lower  jaw,  56 

of  occipital  bone,  32,  34,  64 
Condyloid  joint,  138 
Confluence  of  sinuses,  502,  505 
I   Congenital  hernia,  699,  700 

Conoid  {Kwvoiy  a  cone  ;  cZSai,  sliape)  tii- 
!  berclc,  85 

li^ment,  152 
Constrictor.    S^c  Mrsi'LEs, 
Coraco-acromial  ligament,  153 
'   Coraco-bnichialis  muscle,  208, 6S5 
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Conco-clavicular  ligament,  152 
Coraco-humeral  ligament,  154 
Coracoitl  {K6pa^,  a  raven ;  clSof,  shape) 
ligament,  153 
process  of  scapula,  88,  100,  129, 684 
Cord,  lumbo-sacral,  630 

8|iermatic,  697 
Cordiform  (car,  the  heart ;  forma^  shape) 

tendon  of  diaphragm,  319 
Comicula  {comiciUum,  dim.  of  cornu,  a 

horn)  of  hyoid  bone,  57 
Comua  of  coccyx,  17 

of  hyoid  bone,  57,  74,  76 
sacral,  15 

of  saphenous  opening,  231 
sphenoidalia,  43 
Coronal  suture,  57 
Cofonary  arteries  of  heart,  358 
lips.  372,  669 
stomach,  435 
plexus  of  heart,  661 
of  stomach,  663 
sinus,  489 
veins  of  heart,  488 
of  stomach,  526 
Coronoid  fossa  of  humerus,  90 
process  of  lower  ja^,  56,  61 
of  ulna,  91 
Corpus  striatum,  vein  of,  501 
Corpus  cavemosum,  artery  of,  458,  459 
Corrugator  supercilii  muscle,  275 
Costie  or  ribs,  27 
Costal  cartilages,  29 
Costo-central  articulation,  146 
Costo-clavicular  ligament,  152 
Costo-coracoid  membrane  and  ligament, 
196 
muscle,  267 
Costo-foKialut  viusck,  291 
Costo-stemal  articulations,  147 
Costo-transverse  articulation,  146 
Costo-xiphoid  ligament,  147 
Cotunnius,  nerve  of,  563 
Cotyloid   (iror^Ai},  a  cup  ;  c25of,  shape) 
cavity,  8 

of  hip-bone,  107 
ligament,  168 
notch,  107 
CB.ixiAL  Nekves.    Sre  Nerves,  Cra- 
nial. 
Cranial  capacity,  80 
cavity,  64 
sinuses,  502 
Cranio-facial  axis,  bones  formings  77 
Craniometr}',  80 

Cranium  (irpay(oy,  the  skull),  32.    Sec 
SkulIm 
lymphatics  of,  ^41 
venous  circuktion  in,  5c o 
Cremaster  (irpc/Ad(a»,  I  8usi>end),  327 
Cremasteric  arter}',  464 

fascia,  328 
Crest  of  bone,  8 
ethmoidal,  51 


Crest — coiUinucff.. 

external  and  internal  occipital,  33, 

34 
frontal,  yi 
incisor,  49 
infratenipoml,  44 
lachr}'mal,  54 
nasal,  49,  51 
of  ilium,  105,  690 
of  OS  pubis,  106,  691 
of  tibia,  116 
sphenoidal,  43 
temporal,  36,  667 
turbinate,  inferior,  48,  51 
sujierior,  51 
Cribrifonn  {crihrimif    a    sieve ;  fornia, 
shape)  fascia,  231 
plate  of  ethmoid  lione,  47,  66 
of  temporal  bone,  41 
Cricoid  cartilage,  671 
Crico-thyroid  arteiy,  368,  672 
space,  671 
vein,  500 
Crista  galli  (cock's  comb),  46,  66 
Crucial  (ctmjt,  a  cross)  ligaments,  1 73 
Cruciform  ligament,  144 
Crura  of  diaphragm,  317 
Crural  (r>v/j»,  a  leg)  arch,  deep,  333,  703 
superficial,  703 
canal,  232,  703 
nerve.     Sr^  Nerves. 
ring,  333,  703 
septum,  703 
sheath,  2J2,  333,  702 
Crureus  muscle,  244. 
Cubo-cuneiform  articulation,  182 
Cuboid   (ir^iSof,   a    cube ;    cISof,  shape) 
bone,  121 
homology,  133,  134 
ligaments  of,  180,  181 
ossification  of,  125 
Cucullaris    {cucidhis,    a   hood)  muscle^ 

190 
Cuneiform    {eun^us,  a   wedge ;  forma^ 
shape)  bones  of  foot,  121 
homology  of,  133 
ligaments  of,  181,  182 
ossification  of,  125 
of  hand,  95 
Ciirv<itor  coccygis  iiiiisch.f  341 
Cutaneous  ligaments  of  phalanges,  225 
Cutaneous  nerve.     See  Nerves. 
Cylindrical  bones,  8 
Cystic  (mJorrtf,  a  bladder)  artery,  436 
plexus,  663 
vein,  526 


Dartos  (8<^<$f,  the  skin  of  scrotum ; 

8«p«,  I  flay),  323 
Deltoid  (aAto,  the  letter  A,  or  delta  ; 
cliiof,  shape)  impression,  90 
ligament,  177 
muscle,  202|  684 
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IVntal  artorits.     Sn;  Arteuy. 
canal,  niiterior,  49 
inferior.  56 

]Kl^t«'rio^,  48,  62 

foniin<  11,  56 

j:i\»ov.',  73,  74 

ni'ives.     S'  Xkuvks. 

vt'ins,  407.  40S 
IVntatiil  *:iituri-,  137 
I  )i'l»n.'ssioii,  intnisti-inal.  271.  674 
1 V J  in^ssor.     >'■  •■  M  r H.  I . ks. 
Diima]  .Scpjuo,  >kiii   skiU-ton.  7 
IV^.vihU'Us  iiiini  nerve,  589 
Uiapliragni    \9id,    K-tHi'i-u:    ^pdavc,    I 
tWui"^,  317 

a.  lion  «'f,  321 

l»clYi«\  341 
1>i;t]<}int^uia  1 1  in.  293 
Piarliragiiiatic  ^.million,  602.  662 
Ui  I  vo,  txx) 

viins,  51S 
l*i:iiiliy<i>  (8.a,  l-twoiii  :  ^iW.  I  ^.t-.iw  .  S 
h!;i|>i'|»liysis  .f«d,  a;'art  ;  •'^-.../«;'via  .  23 
l>i.»nhrosi>     $.0,     Lieiwet'n ;    o^i^r,    a 

joint  .  13S 
l»i;r.'.<:ri»'    »5if.    iv.i.tf  ;    yaprrxp,  a   brlly' 
t'cKSii,  40.  64 
niu>^le,  292.  071.  672 
mrve,  573 
Dij^ital  arttTit-  if  fi»r,  4S2.  4S6 
ot  li.irL.l.  421,  426 

1.  iv..-.  ::■  ;  sNt,  oii.  c\:2.  -4^.  Oif 
:::  '.  -•  1,  t  ic.  1 12.  1 13.  01?. 


EJACulator  urina'  mn^'e.  34' 
Elbow,  sujiorT.'iiil  ana'^^my  .if,  tSa 

veiiu  at  licn-l  oL  510.  oio 
Elbow-joint,  157 

ner\«r»  nf/ooo,  c'lo,  613 
Eiiiinencf*  of  >v.iir>,  S 
Eiiiini'n'-c.  r.r:\  '..'.  r.   --f  v::.^-«:al 

39.  71 

fiX'Utal.  30.  607 

Ju.i-rtnl.  34 
Enj:r>siiy  \.  in-,  fr^ 
Enniii^rTi:  \- .     •'•■^  \  I  Jiiilk  •  r  -Irs; 
iirtcrir^.  4-13 

vi-in*,  51S 
Enartlin-six    «V,  i:.  :  L:^jow.  a  ;■•':: 
taJoskeletoii    IrSor.  v.-i:Lla  :  -i  ' 
E:!^:t'L»^!l  ••  .i-  "n  a  *vr  :  L :  r   -    r. 

{ipv-r-**  I  f  «:•■  :t."7.:.  2^.  2" 
f  m-i,     V  -  ;  -      !..  ^-  I. 

/      544       . 

E|'i''^n  iyl-    «».,  .  :. ;    •  .-i-  ■  ■  .00 
Epicranial    irl.   .•:.  :  jc^- «».>».  :1' 

niUM^It  -,  270 
Ei»ij;3j>tr!-*  ■•».,  ot.  :  711/;  ■  t j.  :Li*: 
arroxy,     .n..  .\:.r>-.:.Y. 
I'"..-xu'','  062 
i» -;  r.  t7> 
\eisi-,  520.  522.  '.  7S 
Kpiirlv'tti-*,  b7i    " 

'151 
!::•:.::     VrJ.  ■  :;  :  c-7s.  c-::.  «-rtf.  ! 

:i::-.  71 
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Eyeball,  movements  of,  283 
Eyelidii  and  eyebrows,  muscles  of,  273 
uen'es  of,  cutaneous,  646 
muscular,  647 


Face,  lymphatics  of,  541 

nerves  of,  cutaneous,  646 
niusi'ular,  647 
Facial  angle,  83 

ai'tt'O*.  3^.  669,  672 
nerves.     Sec  Nervks. 
veins.     See  Veins. 
Falciform   (/<//^.*,   a  sickle    or    scythe  ; 
fitrma,  sha|H*)  border  of  saplien- 
ous  opening,  231 
process,  166 
FallopiiiM,  aiiucductW,  41 

hiatus  of,  41,  66 
Fascia  (a  band),  189 
abilominal,  322,  333 
anal,  336 
of  ann,  207 
axillary.  196 
bucco-i>haryngeal,  299 
cervical,  deep,  288 
of  Colics,  334 
cremasteric,  328 
cribriform,  231 
d«'cp,  189 
dorsal,  of  foot,  260 
of  forearm,  211 
hand,  211,  224 
head  and  ntM'k,  270 
hip  and  thigli,  230 

iliftc,  333 

infundibuliform,  333,  698 

intcrcoluinnur,  325,  698 

lata  (broad  fascia),  231 

of  leg,  248 

lumbar,  190,  w,  330,  433 

inasscteric,  285 

of  neck,  288 

obturator,  336 

of  orbit,  284 

of  palm,  225,  689 

jNirotid,  285,  289 

of  |M*ct<)ral  rcgiou,  196 

jielvic,  336 

jierineal,  334 

plantar,  260 

prevertebral,  289 

pro]>ria,  femoral,  342 

of  pyriformis,  336 

recto-vcsical,  336,  707 

of  Sc;ir|Mi,  322 

S4;inilunar,  208,  687 
of  shoulder,  202 
«I>ermatic,  325,  698 
subpubic,  335 

sni>ertitiial  or  Hulieutaneous,  189 
temporal,  285 
of  Tenon,  284 
of  thigh,  230 


Fasc  I A — cmUinited. 

transvcrsalis,  333 

triangular,  325 

of  tnmk,  anterior,  196 
posti'rior,  190 
morphology  of,  344 

of  npjKsr  limb,  190 
Fauces  (the  throat),  isthmus  of,  300 

pillars  of,  300 
Femoral    {faaui^    the    thigh)    artery, 

i  465. 
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canal,  230,  703 
Inlands,  530,  691 
liernia.     «SV  Hebma, 
ligament,  232 
1  nmsdes,  anterior,  240 

internal,  246 
posterior,  238 
ring,  703 
8h»«tli,  232,  702 
vein,  521 
Femur,  1 1 1 

artery  of,  472 

conipare<l  with  humenu,  132,  134 
08.silication  of,  124 
nerve  of,  629 
Fibn>-c:irtilage,  interarticular,  of  knee, 

173 

of  lower  juw.  150 

radio-uluar,  156 

scopulo-chivicular,  152 

stenio-clavicular,  151 
Fibula  (a  brace,  a  claKp),  117 

urtt'iy  of,  480 

ossification  of,  125 

nerve  of,  640 
Fibular  nrt<MT,  superior,  484 
King**n«,  lionesof,  98,  102 

iiiovemt*ntM  of,  163 

transverse  lig.imcnt  of,  225 
Fissure  of  l>one,  9 

of  (Jlaacr,  39,  40,  41 

incisor,  72 

]>}iI^N'bral,  669 

|inrietaI«occipital,  pOMition,  668 

pter}'go-niaxiIhiry,  62 

sphenoidal,  45,  59,  66 

]>osition  of  ner\-eji  in,  552 

s|>heno-maxiIlar}',  60,  62 

of  Sylvius,  {Kwition,  668 
Flat  l»oncs,  8 
Flexion,  139 
Flexor.     Sir  MrsrLK**, 
Floating  rilm,  27 
Floccular  fosHa,  71 
Flower,  cianionietr}*,  80 

homologous    jiarts  of  soapulA  and 
ilium,  129,  135 

r>HNification  <»f  tenifiorml  Iwne,  71 
Ftetal  developnjent,  2 
Fontanel li'M  (/»/»*,  a  fountain),  70^  667 
Foot,  arteries  of,  ilorsal,  485 
pUnUx,  ^3^ 

ar\\c>i\al\oik&  ut«  \*i^ 
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Foot — continued. 

bones  of,  104,  119 

comnarcd  with  hand,  132 

ossihcation  of,  125 
fascia  of,  260 
Tiioscles  of,  261 
nerves  of,  cutaneous,  647 

muscular,  649,  650 
superficial  anatomy  of,  695 
Foramen  (foro,  I  pierce)  of  bone,  8 
ceecum  of  frontal  bone,  38,  6S 
carotid,  40,  63 
dental,  inferior,  56 
incisor,  49 

infraorbital,  48,  59,  669 
jugular,  64,  66 
juffulare  spuriiimy  505 
lacenim  medium,  63,  66 

orbitale,  59 

X>osterius,  66 
mnguum,  32,  64,  66,  82,  135 
mastoid,  40 
mental,  56,  59,  669 
obturator,  104,  107 
occipital,  32,  64,  66 
optic,  45,  60,  66 
ovale  of  hip-bone,  107 
ovale  of  sphenoid,  45,  62,  66 
parietal,  34 
quadratum,  319 
rotundum,  45,  62,  66 
sacro-sciatic,  great  and  small,  167 
spheno-palatine,  52,  62 
spinal,  10,  II,  13,  14 
spinosum,  45,  62,  66 
sfrnutley  27,  31 
stylo-mastoid,  40,  64 
supraorbital,  36,  59,  60,  667 
supratrochlear,  91 
thyroid,  107 
of  a  vertebra,  10 
veitebrarterial,  11,  23 
Foramina,  condylar,  anterior,  34,  64,  66 

posterior,  34 
of  diaphragm,  319 
of  ethmoid  bone,  47,  66 
inter\-ertebral,  10 
sacral,  anterior,  15 

posterior,  16 
of  Scarpa,  49 
of  Steiison,  49 
Forearm,  ajwueurosis  of,  212 
arteries  of,  416 
bones  of,  91 

compared  with  leg,  132 

ossihcation  of,  loi 
muscles  and  fasciie  of,  211 
ner\'e8  of,  cutaneous,  646 
muscular,  649 
su^)erfieial  anatomy  of,  6S7 
veins  of,  508 
Form,  symmetry  of,  5 
Fossa  ol  bone,  % 
caiuue,  A&>  S^ 
corowoid,  ^ 


Fossa — coTdinucd, 

digastric,  40,  64 

digital,  112 

glenoid  of  temponA  bone,  39,  61, ; 

guttural,  62 

iliac,  105 

incisor  of  lower  jaw,  56 

of  upper  jaw,  48,  59 

infraclavicular,  85,  673,  684 

iufraspinous,  87 

intercondylar,  114 

ischio-rectal,  705 

iugular,  40 

lachiymal,  37,  60 

mjTtiform,  48 

navicular,  45 

olecranon,  90 

pituitary*,  42 

pterygoid,  45,  63 

spheno-maxillaiy,  62 

subscapular,  86 

supraclavicular,  85,  673 

supraspinous,  87 

temporal,  61 

trocnanteric,  112 

trochlear,  37 

zygomatic,  61,  62 
Fossae,  inguinal,  702 

nasal,  67 

occipital,  superior  and  inferior,  33 

Pacchionian,  35,  65 

of  skull,  internal,  66 
Fnenum,  of  lips,  670 

of  tongue,  670 
Frontal  ( frons,  the  forehead)  arterv,  3S 
668 

bone,  36,  75 

ossitication  of,  69 

crest,  37 

eminence,  36,  667 

nerve,  556 

notch,  556 

sinus,  Z7,  68,  70,  667 

sulcus,  37 

suture,  18,  58,  70 

vein,  494,  668 
ofdiploe,  507 
Frontalis  muscle,  270 
Fronto-jKirietal  suture,  57 
Fronto- temporal  suture,  81 
Furrow  of  l)one,  8 

of  Rolando,  position,  668 

superficial  abdominal,  679 

bicipital,  685 

iliac,  690 

inguinal,  677,  691 

stenial,  674 

spinal,  20,  681 


Oat.ev,  veins  of,  501 
Gall-bladder,  pasition  of,  679 
Ganglia  of  cardiac  uerrei^  662 
\  ^<Kr;v5»A,  6? I 
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Ganglia — conlhi  itfd, 

lambar,  660 

meseraica,  664 

of  piieumo-gostric  nerve,  579 

renal,  663 

sacral,  660 

aomihinar,  662 

of  spinal  nerves,  591 

thoracic,  657 
Ciangliated  cord,  synipatkotic,  650 

cervical  ]Mirt,  *6ji 

connections  with  cerebro-S]>inal  sys- 
tem, 650 

lumbar  part,  660 

sacral  part,  660 

thoracic  part,  657 
CrAKGLKiN',  Arnold's,  568 

cervical,  lower,  656 
middle,  656 
upper,  651 

ciliary,  558 

coccypjal,  660 

4liapliru;^natit',  602,  662 

on  facial  nervf,  571 

of  fifth  i^skiTf  or  CfttSMcriao,  554 

geniculate,  571 

impar,  660 

Jugular  of  glosso-pharyngcal,  576 
of  vugus,  579 

lenti(;uliu-,  558 

lingua],  568 

Mcckc'l'M,  562 

nasal,  562 

ophtliannic,  55S 

otic,  568 

petrou8,  576 

Iihrenic,  602,  C62 

semilunar  (of  aUlomcn),  662 

semilunare  ((tasscrian),  554 

sphcno-palatine,  562 

splanchnic,  657 

splanchnico-Muprarenale,  C63 

mU/fintfual,  568 

submaxillary,  568 

temitoral,  6q6 

thyroid,  656 

of  \\  riMl)eTg,  661 
ISasserian  ganglion,  554 
iiastric  {yturriip,  the  stomach)  arteries, 

435.  436,  439 
lymphatic  glands,  534 
ni'rvcM,  586 
<:astrocneiniuH(7«tfTV«  ^^^  ^Hy ;  lo^^t 

the  leg)  niUHclc,  253 
Oostro-duofh'nal  {ymvHi^,  the  stomach  1 

dwMUnum)  artery,  436 
CSastro-epiploic   {ymrrhp ;    MvAo#r,    the 
omentum)  arteries,  436,  439 
plexuses,  663,  664 
veiuM,  526 
Oegeubaur,   homologifS   of   caq>us  an<l 

tarsus,  133 
Cleroelli  (twin)  muscles,  236 
Cieniculatc  ganglion,  571 

VOL.    L 


Genio-glossiis,      or      Genio-hyo-gloMUs 
(T^Mcsr,  the  chin ;  5of  i94t,  hyoid 
bone ;  yXAiyva,  the  tongue)  muscle, 
295 
Cienio-hyoid  mus(;le,  294 
Genital  nerve,  623 
Geuito-ci-ural  neiTe,  623 
Oenito-urinary  muscles,  341 
Gimbemat*8  ligament,  325,  703 
<  linglymus  (y(yyAu/iOf,  a  hinge),  138 
Girdles,  shoulder  and  pelvic,  comptrisou 

of,  129 
Glabella  (dim.  of  fjlabra,  fern,  of  glahcr^ 

smooth),  36 
(■lands.     Lymphatic.      See   Lymphatic 
Glamls. 

Meibomian,  670 

IMirotid,  669 

sublingual,  670 

submaxillan-,  671 
Tilaser,  fissure  of,  39,  40,  41 
Glenoid  (7X^1^,  a  shallow  pit  of  a  bom* ; 
c25oT,  shaptO,  (ravity,  8 
of  scapula,  87 

fossa  of  t(>m{H)ral  bone,  39,  61,  71 

ligament,  155 
Gliding,  1^9 
Gliding  iomt,  138 
(ilosso-imaryngeal  {yXmcva,  the  tongae  ; 

0dpv>^  the  phurynx)  nerve,  575 
Gluteal  artery,  461,  691 

nerves,  035 

region.     See  Hip. 

ritlgc,  114 

veins,  522 
Glutei  {yXovros,  buttock)  muscles.    See. 

Musj.i.ts. 
(Snathir  {yi4Bos,  jaw)  index,  83 
Gracilis  (slender)  muscle,  246 
Ciroin,  anatomy  of,  696 
Groove,  bicipital,  89 

of  1x>ne,  8 

<lental,  73,  74 

for  Eustachian  tube,  44,  63 

infraorbital,  49 

lachrymal,  48,  54,  60 

mylo-hyoi<l,  56 

o<*cipiUiI,  40,  64 

olfactory,  47,  66 

spiral,  90 

htemal,  27,  674 

subcostal,  28 

vertebral,  19 
CSustatory  {guntn,  I  taste)  nerve,  567 
Guttural  {tjntfHr,  the  tlirost)  fosks,  6z 


H^:XAL  (oT^ia,  blood)  septum,  344 
Hemorrhoidal  {aSfta,  blood ;  ^,  I  flo«> 
arteries.     Srr  Aktrky. 
nerves.     Srf!  Nkrvkm. 
])lexus  of  veins,  524 
of  nerves,  ^^ 
llamciring  muicVn^  %^ 


^  w 
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Hamnlar  (ffamtiluSf  dim.  of  hamus,  a 
book)  process,  of  sphenoid  bone, 
45.  670 
of  Ucbijnud  bone,  54 
Hand,  artenes  of,  421 

Tarieties  of,  428 
articulations  of,  158 
bonea  of,  84,  94 

ossification  of,  102 
compared  with  foot,  132 
muscles  and  fascie  of,  224 

action  and  varieties  of,  225,  229 
nerves  of,  cutaneous,  646 

muscular,  649 
superficial  anatomy  of,  688 
Harmonia  (&PA*^«i,  I  fit  together),  137 
Haunch,  104 
Head,  bones  of,  32 

homologies  of,  75 
bones  of,  morphology  of,  74 

ossification  of,  68 
nerves  of,  cutaneous,  646 
muscular,  647 
typical  component  parts  of,  75 
Head  of  a  bone,  8 

Head  and  neck,  fascise  and  muscles  of, 
270 
lymphatics  of,  539 
reins  of,  493 
Heart,  arteries  of,  358 
lymphatics  of,  537 
nerves  of,  583,  654,  656,  661 
position  of,  675 
veins  of,  488 
Hepatic  (fn^ip,  the  liver)  artery,  436 
flexure  of  colon,  680 
lympliatic  glands,  535 
plexus,  668 
veins,  518 
Hernia  [fpi^s,  a  branch),  congenital,  699 
femoral,  702 
infantile,  699 
inguinal,  696  ^ 

direct  or  internal,  700 

in  female,  702 
obliq^ne  or  external,  699 

m  female,  700 
varieties  of,  698 
lumbar,  325 
scrotal,  699 
tunic8B  vaginalis,  699 
umbilical,  696 
ventro-inguinal,  700 
Hesselbach,  triangle  of,  701 
Hiatus  (an  opening,   from  hio,  v.  n.,  I 

Xn)  aorticus,  319 
Ml,  41,  66 
interosscus,  156 
Highmore,  antnun  of,  47,  50,  68,  73 
HingO'joint,  138 
Hip-bone,  104,  123,  129 
Hip-ioint,  168 

UgamftuU  of,  i6S 

mowTueula  o^,  \"|0 

jierTe!\  ot,  61$,  ^^^^  ^^^  ^yh 


Hip,  muscles  of,  232 
nerves  of,  647,  649 
superficial  anatomy  of,  690 
Hip  and  thish,  fascia  of,  230 
Histology  (Mrr^f,   a   web;    JJytj  dii 

course),  i 
Homologies  of  bones  of  head,  75 

carpus   and   tanms,  133 

hand  and  foot,  133 
muscles  of  limba,  268 
scapula  and  ilium,   la; 

shoulder  and  pelvic  gii 

dies,  129 
upper   and  lower  limbi 

128 
Tertebne,  22 
Homodynamy  (^f,  the  same ;  Umfui 

power),  5 
Homogeny   (Am^s,    the    same ;    tcmtu 

origin),  5 
Homology  (^M^t  the  same  ;  Aiyn,  pn 

portion),  5 
Humeral  artery,  409 

of  acromio-thoradc,  406 
transverse,  396 
Humerus  (the  shoulder),  88,  685 
artery  of,  412 

compared  with  femur,  132,  134 
nerve  of,  609 
ossification  of,  100 
Hunter's  canal,  467 
Huxley,  on  ossification  of  temporal  boor 

70 
Hyo-gloasus  {ito€t^s,hyoid  bone ;  'fkutn 

tongue)  muscle,  296 
Hyoid  arteries,  367,  368 
Hyoid  (u,  the  letter  upsilon;  «2Sm,  slupr 
bone,  57,  76,  671 
ossification  of,  74 
Hyo-mental  region,  671 
Hyo-stemal  region,  671 
Hypapophysia  {iw6,  under;   njfOfkTfii* 

23,24 
Hypaxial  {(nt6,   under;    axis)   maaclBi 

188,344 
Hypochondriac  region,  678 
Hypogastric  (6^   under :    ymrript  tki 
stomach),  artery,  451,  701 
nerve,  623 
region,  678 
plexus,  664 
Hypoglossal   (^^   under ;   yKi^n,  tb 

tongue)  nerve,  5S7,  672 
HyposkeleUl  (&ri,  under ;  alrlet^n)  bw 

cles,  188 
Hypothenar    {^6,    under;    $n^,  tb 
l>alm),  eminence,  225,  6S9 


\ 


iLKO-ooLir  artery,  439 
Iliac  arteries.     See  Artec  v. 
fascia,  333 
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Iliac — continued, 

furrow.  6go 

lymphatic  glands,  531 

uervo,  622 

portion  of  fascia  lata,  232 

re^on,  678 

veins.    Se^  Veins. 
Iliacus.    See  MrscLKS. 
Ilio-aponeurotic  muscle,  235 
Jluheapnularis  muscle,  241 
Ilia>eo8ta1is  muscle,  309 
Ilio-femoral  H/E^ment,  170 
Ilio-hypo^tric  nerve,  622 
Ilio-ingninal  nerve,  622 
I  lio-lnmbar  artery,  461 

ligament,  164 

vein,  519 
Ilio-pectineol  eminence,  106 
line,  105,  106 
Ilio-psoas  muscle,  240 
Ilio-tibial  band,  231,  691,  693 
Jluhtrochanterie  ligament,  170 
Iliora  {ilia,  the  flanks),  105 

homology  of,  129,  135 

ossification  of,  123 
Indaor  cn;st,  49 

foramen,  or  canal,  49 

liHsure,  72 

fos^a,  lower  jaw,  56 

upper  jaw,  48,  59 

nerve,  567 

process,  of  upper  jaw,  73 
InciMura  (notch),  9 

semilunaris,  of  sternum,  26 
Incus  (an  anvil),  76 
Index,  alveolar,  83 

cephalic,  82 

gnathic,  83 

nasnl,  83 

of  brfath,  82 

of  height,  82 

orbital,  83 

ftelvic,  III 
Indicator  muscle,  224 
Infantile  hernia,  699 
Inf^lavieuhir  fussa,  85,  673,  6H4 

Ivmptiatic  glands,  537 
Infrahyoid  muricles,  290 

rrgion,  671 
Infranittxiliary  nerve,  575 
Infraorbital  artery,  380 

canal,  49,  60,  73 

foramen,  48,  59,  669 

groovf,  49 

nerve,  559,  573,  669 

plexus,  561 

vein,  498 
Infraspinous  fossa,  87 
Infras]>iuatus  muHclc,  204 
Infrastcrnal  di^pression  or  fottsa,  27,  674 
InfratemiK)ral  cn^st,  44 
Infratroctilear  nerve,  557 
Infundibuliform  fascia,  333,  698 
Infundibulum  (funnel;  of  ethmoid  bone, 
47,67 


Inguinal  {inftttm,  the  groin),  apetture,. 
externa],  32$ 
internal,  333 

canal,  696 

fossa*,  702 

furrow,  677,  691 

hernia.     :See  Hernia. 

lymphatic  glands,  529,  691 

region,  678 
Inion  (iWov,  the  nape  of  the  neck),  81 
Innominate  artery,  360^  672,  677 

bone,  104,  123 

veins,  490,  677 
Inscriptiones  tendines,  330,  679 
Insertion  of  muscleit,  187 
Inspiration,  mechanism  of,  325 
Interaccessorii  muscles,  313 
Interarticular  iibro-cartila^  and  liga- 
ments.   See  the  vanous  joints. 
Interclavicular  notch,  26 

ligament,  151 
Intercolumnar  fascia  and  fibres,  325, 698 
Intercondylar  fossa,  1 14 
Intercostal  arteries,  400,  401,  431,  677 

lymphatics,  535,  537 

muscles,  314 

actions  of,  321 

nerves,  619 

spaces,  30,  674 

veins,  493 
Intercosto-humeral  nerve,  619 
Intermaxillary  bone,  76 
Intennesenteric  plexus,  664 
Internietacar)wl  articulations,  161 
Intermetataraal  articulations,  183 
Intennuscular  septa.    Su  Septa. 
Intemodia     (inter,    between  ;     nodttf^ 

knot),  98 
Interosseous  arteries.    See  Artbkv. 

muscles,  of  hand,  227 
of  foot,  265 

nerves,  613,  616,  645,  686 
Interparietal  bone,  69,  75,  81 

suture,  57 
Inter]>halangeal  articulations,  hand,  163 

toes,  184 
Inteqmbic  disc,  167 
Interspinales  muscles,  312 
Interspinous  ligaments,  142 
Intertrantiversales  musclea,  312 
IntertransverM  ligaments,  142 
Intertrochanteric  lines,  112,  113 
Intervertebral  discs,  139,  164,  165 

foramina,  10 
Intestinal  arteries,  439 
Intrinsic  muscles  of  limlia,  189,  267 
Intumescentia  ganglioformis,  571 
Irrejpilar  or  mixed  uonea,  8 
Ischio-caiwular  ligament,  170 
Ischio-caveniosus  muscle,  341,  343 
Ischio-rectal  f(»ssa,  yof 
Ischium  (I^x^^  ^^^  ^^p)*  i^ 

homology  of,  129,  134 

ossification  of,  123 
Iithm\ott  ot  Wm  Usees  'yn 
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Jacoesom's  nerve,  579 

foramen  for,  41 
Jaw,  lower,  55,  76 

articulation  of,  149 
muscles  of,  285 
ossification  of,  73 

upper,  47,  76 

ossification  of,  72 
Joint     See  Articulatiox. 
Joints,  motions  of  bones  in,  138 

various  forms  of,  137 
Jugal  {jugiim,  a  yoke)  bones,  76 
Jugular  facet  of  teihiK>ral  bone,  40 

foramen,  64,  66 

fossa,  40 

ganglion,  576 

notch,  34 

process,  34 

veins.    See  Vein. 
Jugulfhcephalic  vein,  510 

Kidney,  lymphatics  of,  532 
situation  of,  680,  684 

Knee,  superficial  anatomy  of,  692 

Knee-joint,  171 

movements  of,  175 

nerves  of,  625,  628,  629,  639 

Knee-pan,  115 

Labial  artery,  inferior,  371 

nerve  of  inferior  dental,  567 
infraorbital,  561 

veins,  494 
LachiTmal  artery,  383 

bone,  54,  76 

ossitication  of,  73 

crest,  54 

fossa,  37,  60 

groove,  48,  54,  60 

ner^-e,  555 

notch,  49 

l>rocess  of  inferior  turbiuatu  bone,  55 

sac,  670 

vein,  506 
Lacteals  (lac,  milk),  534 
lambda  (the  letter  A),  80 
liftmbdoid  sutme,  57,  667 
Lamina  of  a  vertebra,  9 

cribrosa  of  tem(K)ral  l>oiie,  41 
Lamimc,  or  i>lates  of  vertebne,  9,  10,  13, 

I4»  IS 
Laryngeal  arteries,  368,  396 
nerves,  582 
veins,  492,  500 
lateral  mass  of  atla>«,  1 1 

of  ethmoid,  45,  46,  72,  76 
of  sacrum,  16 
sinus,  503,  505,  668 
Litissiraus  dorsi  muscle,  191,  674 
Leg,  aponeurosis  of,  248 
bones  of,  115,  117 
muscles  of,  anterior,  250 

■poslenot,  a^'i 
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Leg — continued. 

nerves  of,  muscular,  649 

auperficial  anatomv  of,  694 
Lenticular  (dim.  from  lens)  gunidimiv 
Leptorhine  (Xcvr^,  narrow;  fia^  fu 

the  nose)  akuUa,  83 
Levator.     See  Muscles. 
Ligamenta  arcuata,  318 

subflava,  141 
Ligaments  {lufo,  I  bind),  acromio-cL 
cukr,  152 

alar,  175 

alar  odontoid,  144 

of  ankle,  177 

annular,  of  ankle,  anterior,  249 

eitemaU  250 

interna],  249 

ofradias,  155 

of  wrist,  anterior,  161, : 

)M»terior,  161, : 

arched,  of  diaphragm,  318 

astragalo-calcanea(  179 

astragalo-navicnlar,  ibo 

atlanto-axial,  145 

of  atlas,  transverse,  143 

of  bhidder,  true,  337 

calcaneo-cuboid,  180 

calcaneo-navicular,  179 

carpal,  160 

carpo-metacar|)a],  161 

check,  144 

of  coccyx,  165 

conoid,  152 

coraco-acrumial,  153 

coraco-clavicular,  152 

coraco-humeral,  154 

coracoid,  153 

costo-central,  146 

costo-clavicular,  152 

costo-coracoid,  196 

costo-stemal,  147 

costo- transverse,  147 

costo-xiphoid,  147 

cotyloid,  16S 

crucial,  173 

cruciform,  144 

cul)o-cuueif<>nn,  182 

of  culK>id  bone,  iSo,  181,  18* 

of  cuneiform  bones,  1S2 

deltoid,  177 

of  elbow,  157 

femoral  232 

of  foot,  178 

of  forearm,  155 

Giml>€mat*.s  325,  703 

glenoid,  155 

of  hand,  160 

of  hip-joint,  16S 

ilio-fenior.d,  169 

ilio-lnmbur,  164 

ilio-trochanteric,  170 

interarticular,  of  hip,  16S 

interclavicular,  151 

luterspinoua,  142 
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LlCAUKSTH-^-coniimted. 
iflchio-capmilar,  170 
of  knee-joint,  171 
metacnrnal,  161 

of  thumb,  162 
metacarpo-phalangealy  162 
metatarsal,  183 

transrerse,  1S4 
netatano- phalangeal,  1S4 
mncons,  17c 
navicnlo-cuboid,  iSi 
naTicnlo-cuneifurui,  181 
obturator,  167 
occipito-atlantal,  144 
occipito- axial,  144 
odontoid,  alar,  144 

middle,  144 
orbicular,  155 
palmar,  160,  162 
of  patella,  173 

lateral,  174 
of  pelvis,  164 
of  ithnlanges,  fingers,  163 
cutaneous,  225 

toes,  185 
Poupart's,  324,  691 
pterygo-niaxillary,  280,  671 
ptcr}'go-spinou8,  '287 
pubic,  167 
pubo-fcnioral,  170 
pubo-prostatic,  337 
railio-caqtal,  159 
radio-ulnar,  155 
of  rwtuni,  338 
rhomboid,  152 
of  ribs,  146 
rouud,  radio-ulnar,  156 

of  hip,  168 
saoro-coccygeal,  165 
ttacro-iliae,  166 
sacro-sciatic,  166 
sni^ro- vertebral,  164 
of  sciipula,  153 
acapulo-clavicular,  152 
of  shoulder-joint,  153 
stellate,  146 
of  sternum,  148 
stemo-elavicular,  151 
Htylo-hyoid,  57,  74,  76,  150 
stylo-inaxillary,  150,  285,  289 
subpubic,  167 
suprascapular,  153 
supraspinous,  142 
suspensory  of  axis,  144 

of  penis,  322 
tarsal,  178 

of  eyelids,  273,  670 
tarso-motatarsal,  182 
teniiK)rO-maxillary,  149 
tibio-fibular,  177 
transverse  of  atlas,  143 

of  aretabulnni,  16S 

of  fingers,  225 

metacarpal,  16 1 

metatarsal,  184 


L1GAMENT8 — contimucU 

transverse  of  pelvis,  335 

of  toes,  261 
trapezoid,  153 
triangular,  of  urethra,  335 
of  upper  limb,  151 
vaginal,  217 
vertebral,  139 
of  wrist,  159 
Ligamentum  arcuatum  externum,  31S 
arcuatum  internum,  318 
breve  (of  fingers),  217 
longum  (of  fingers),  217 
nucn«,  142,  681 
patella;,  173,  693 
teres  of  hi]»-joiii^  168 
Limb,  lower,  articulations  of,  168 
bones  of,  104 

ossification  of,  123 
fascis  of,  230 
lymphatics  of,  529 
muscles  of,  230^  268 
nerves  of,  cutaneous,  647 

muscular,  649 
superficial  anatomy  of,  690 
veins  of,  519 
upper,  articulations  of,  151 
bones  of,  84 

ossification  of,  99 
fasciffi  of,  190 
lymphatics  of,  537 
muscles  of,  190,  268 
nerves  of,  cutaneous,  646 

muscular,  649 
superficial  anatomy  of,  684 
veins  of,  508 
Linibs,distinctivecriaractersof,in  man,  136 
homological  comparison  of,  128 
homologous  bones,  tables  of,  134 
homology  of  muscles  of,  268 
moqthology  of  bones  of,  128 

of  muscles,  266 
relation  to  axial  skeleton,  128 
Jjine,  curved,  of  ilium,  105 
occipital,  33 
ilio- pectineal,  105,  106 
int<;rtrochanteric,  112,  113 
Nekton's,  690 

external  oblinuo  of  lower  jaw,  56 
popliteal,  no 

supracondylar,  of  femur,  114 
temporal,  34,  62,  667 
trapezoid,  85 
Linea  alba,  332,  679 

aspera,  113 
Linea*  semilunares,  332,  679 

transversie,  3';2 
lingual  arteiy,  368,  672 
lymphatic  glands,  541 
ner>'e,  of  fifth,  567,  671 

of  glosso-pharyngeal,  578 
of  vagus,  58a 
veins,  500 
Lingula  sphenoidalis,  43,  66,  71 
lips,  muscles  of,  277 
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Liver,  lymphatics  of,  534 

position  and  extent  of,  679 
Long  or  cylindrical  bones,  8 
Longissimns  dorsi  muscle,  309 
Longus  colli  muscle,  304 
Longitudinal  sinuses,  superior  and  in- 
ferior, 502,  503,  505,  668 
Lumbar  aponeurosis  or  fascia,  190,  307, 

333»  334 
arteries,  445 
ganglia,  660 
lymphatic  glands,  532 
nerves,  anterior  divisions  of,  621 
posterior,  596 
fifth,  630 
plexus,  621 
re^on,  678 
veins,  517 
vertebne,  14 
Lumbo-inguinal  nerve,  626 
Lumbo-sacral  cord  or  nerve,  630 
Lumbricales  {lumbricus,  an  carthwomi). 

See  Muscles. 
Lungs,  lyinphatics  of,  537 

position  and  extent,  674,  682 
Lymphatic  duct,  right,  527,  529 
glands,  527 

axillary,  537 
bronchial,  536 
cardiac,  536 
cervical,  540,  541 
cceliac,  534 
femoral,  530,  691 
gastric,  534 
hepatic,  535 
iliac,  531 

inguinal,  529,  691 
intercostal,  535 
infraclavicular,  537 
internal  maxillary,  539 
lumbar,  532 
mastoid,  539 

mediastinal,  anterior,  535 
posterior,  536 
superior,  536 
mesenteric,  532 
parotid,  539 
l>cctonil,  537 
popliteal,  529,  694 
sacral,  531 
sternal,  535 
submaxillar}',  540 
suboccipital*  539 
subscapular,  537 
suprahyoid,  540 
of  thorax,  535 
trunk,  axillar}',  538 
intestinal,  534 
ingular,  541 
lumbar,  532 
Lymphatics,  Descriptive  Anatomy  of,  527 
of  abdominal  wall,  532 
bacV,  S39 
\)\addeT,  ^^^ 
cranial  c«v'\Xy,  VV^ 


Lymphatics — cont  in  iied. 
of  face,  541 

head  and  neck,  539 

heart,  537 
intercostal,  537 
of  kidney,  532 

limb,  lower,  529 
upper,  537 

liver,  534 

lungs,  537 

cesophagus  537 

pancreas,  534 

penis,  531 

pia  mater,  541 

rectum,  532 

scrotum,  531 

spleen,  534 

stomach,  534 

suprarenal  rainules,  532 

testicle,  532 

thorax,  5« 

thymus  gland,  537 

trunk,  lower  half,  531 

ureter,  532 

uterus,  532 


Malar  {male,  the  rhcek)  arteries,  383 
Iwne,  53,  76,  667 

ossitication  of,  73 
canal,  53,  59 
nerve,  of  facial,  573 
of  orbital,  560 
process,  47,  49 
Malleolar  [uuilhohiSy  the  anklo)  artcii*-* 

479.  4^85 
Malleolus  (diui.  of  rnnJltus^  a  h.-iniiu'-:  • 
the  ankl»')i  t*xti*nia.\  1 17,  004,  oiij 
internal,  116,  694,  695 
Malleus  (a  hammer^,  76 
Manimar}'  {inontma,   the   l>n*iu^t'  irrn', 
external,  406,  40S 
intt^nial,  399,  677 
vein,  intenial,  493 
Mammillary  {umuunitltf^  a  ni|»pl' '  j«n- 

cesses  of  vortcbnr,  15,  24 
Mandible,  55,  76 

Manubrium  'a  liaudlf^  of  "^ti'mum.  26 
Marrow  of  bono.  7 

Martins  on  honioloj^it-s  of  limbs,  i ; * 
Masse ter   (/Muraib/«ax,     I    rlu-w  1    i-n*  >. 

285,  669 
Masseteric  {iitass,f>  ,->  arteri-,  ^&o 
fascia,  2S5 
luTVe,  565 
vi'ins,  494 
Mastication,  uiUKtb»s  of,  2S5 
Mastoid  (Ma<rr<iT,  a  nipple  ;  tZJof,  r-nn) 
arteries,  373,  375 
cells,  71 

emissary  X'in.  491,  50S 
foranH'n,  40 
l)-m^>hati.'  >,'lamK  «0 
\«tv\w\. vnI ^«m\jorall»one,  3S,  ^<i,  70 
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Uaxillaiy    (maxilla^    a    jaw)     artoiy, 
external,  369 
iDternal,  378 
bone.     See  Jaw. 
lympliatic  glandis  internal,  539 
nerve,  inferior,  564 

superior,  559 
8inu^  47,  50,  67,  68,  73 
rein,  internal,  496 
Maxilloturhlnal  bone,  ^  76 
Meatus  {meo,  I  pans),  8 

external  auditory,  40,  61,  71 
internal  auditory,  41,  66 
of  nose,  47,  67 
Meckel's  cartilage,  73 
ganglion,  562 
Median  artery,  414,  419,  421 

basilic  (Bafftkuc6s,  rovHl)  vein,  510, 

686 
ce))lialic  (icf^oX^,   the    livud)   vein, 

510,  686 
line,  5 

nerve,  613,  68 j,  687 
Tcins,  superficial  and  deep,  509,  688 
Mediastinal  arteries,  400,  431 
lymphatic  glamls,  535,  536 
venous  plexus,  574 
Medulla  (marrow)  of  l>oneN,  7 
Medullary  nrteries.     ike  Autkrt. 
Megacephalic     {/i^yaSf    great;     icf^oX^ 

head)  skulls,  80 
Megaseme  {fiiyas,  great ;  v^fta,  index) 

index,  83 
Meibomian  glands,  670 
Membrana  sacciformis,  156 
Membrane,  bones,  of  head,  75 
costo-coracoid,  196 

interosHeous,  of  fnrennn,  75 

ofleg,  177 
oliturator,  167 
Meningeal  arteries.    Sre  Aktijiv. 
grooves,  35.  38,  65 
Teins,  middle,  498 
^leutal  {Mfntutn,  the  chin)  foramen,  56, 
59*669 
ner^-e,  567 
prominence,  56 
s]iiue8,  56 
MrntO'hyoid  mnncle^  293 
Mesaticepliulic  {fiieos^  middle  ;  m^oA^ 

heiul)  idculls,  82 
Mea«^ntcric  (^of ,  middh* ;  Irrfpor,  iutes- 
tin«')  arteries.     Set-  Aktkby. 
glanils,  532 
plcxuH,  mferior,  664 

KuiH'rior,  664 
veins,  ^26 
Meeethnioiti,  46,  75 
Mesial  (fidvos,  middle)  idan^,  5 
Meaotreiihalic    {jidtrot,   middle  ;    KtfmXiif 

tieod)  skulls,  80 
Meaognathous  {jUvos^  middle ;    yi4§os^ 

jaw)  skulls,  83 
Mcsorhino  {lUen,   middle ;    ^(f,    ^iWi^ 
nose)  skulls,  83 


Mesoseme  (tuvos,  middle ;  fffi^ia,  index) 

orbital  index,  S3 
Meaostemum,   (jUvos,  middle ;  orifitQP, 

the  chest),  26,  27 
Metacarpal  arteries,  419 
Metacarpo-phalaiigeal  articulations,  162 
Metacarpus  (MtrcC,  beyond ;  KOfmht  the 

wrist),  97 
articulations  of,  161 
ossification  of,  102 
Meta|>ophy8is  (/act^  beyond  ;  ajtophynin), 

15.  24 
Metastcruum    {/irrdf    beyond;    arift¥w^ 

tlie  chest),  26,  27 
Metatarsal  artery,  486 
Metatarso-phalangeal  articulatitms,  184 
Metatarsus  (Airra,   beyond  ;  rapa6s,  the 
inste|>),  122 
ossification  of,  125 
Metopic  (lUrmwoVf  foreheorl)  suture,  38 
Microcephalic  {!iu>tp6%,    small  ;    icf^oA^, 

head)  skulls,  80 
Microaeme  {fjuicp6s,  small ;  irt^aA^  head) 

orbital  index,  83 
Midriff  (S^x.  midtl,  middle ;  hrt/,   the 

belly),  317 
Morpholof^  {putpffi,   form;   Ai>7of,  dis- 
course), 2 
of  bones  of  head,  74 

of  limbs,  128 
of  fasciae  of  trunk  and  head,  344 
of  muscles  of  limbs,  266 

of  trunk  and  hciid,  344 
Motor  oculi  nerve,  550 
Mouth,  muscles  of,  277 
Movement,  various  kinds  of,  138 
Movements  of  ankle-joint,  178 
clavicle,  153 
elbow,  158 
foot  and  toes,  185 
hiiH  170 
knee,  175 
lower  jaw,  151 
occipito-vertebral,  145 
uf  patella  on  femur,  176 
pelvis,  167 
radius  on  ulna,  156 
respiration,  320 
ribs,  148 
Ncapular,  153 
shoulder,  IS5 
vertebral  c<iluinn,  143 
wrist  and  fingers,  163 
Multifidus  {multiM,  many  ;/f/M/o,  1  cleave) 

spinie  muscle,  311 
Mi'scLn,  Ucacriutive  Anatomy  of;  186 
abductor  hallucis,  262 
indicia,  227,  688 
abductor  longug  jpolUcut^  222 
abductor  minimi  iligiti  (hand)  227 
minimi  digiti  (foot),  263 
Awu  meUtUtrn  quinti,  263 
poUicis,  22J 
poUicia  pedis,  262 
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\1  uscLES — Am/  til  ufd. 
intercostals,  314 

action  ot,  321 
interosseous,  of  hand,  227 

of  foot,  265 
intcrspinales,  312 
intcrtransversiues,  312 
ischio-KAvemosos,  341,  343 
Utissimus  doisi,  191,  674 
levator  an^li  oris,  278 

aiiguli  scapulic,  195 

ani,  340 

clavicultx^  196 

vo(Xj^  341 

labii  luferiorU,  280 

labii  superioris  proprius,  277 

labii    superioris   ouuque     iinsi, 
276 

menti,  280 

palati,  301 

palpebne  suix^rioris,  27^,  281 

proprius  alus  nasi  anterior,  276 
po«tprior,  276 
leratores  costanim,  315 

longiores  costanim,  315 
longissimus  dorsi,  309 
lon^s  colli,  304 
lunibricales  of  hand,  216 

of  foot,  258 
uto/am,  273 
masseter,  285,  669 
meniO'hyoid^  293 
multifidus  spinie,  311 
myh-gl</snis,  296 
mylo-hyoid,  293 
oblique,  of  eye,  inferior.  282 

sujiorior,  282 
obliquus  extemus  alnlomiuis  j2S, 
674,  679,  690 
intcmus,  326 

capitis  inferior,  313 
8Ui)erior,  313 
obturator  extemus,  237 

iutemus,  235 
occipitalis,  270 
occipitalia  minor,  288 
occipito-frontalis,  270 
oecipito-jiharyngcuB,  299 
oiuo-hyoid,  292,  672,  673 
cpponens  hallucis,  264 

minimi  difjiti  (foot),  26$ 
opponens    minimi    digiti    (hand), 
227 

poUicis,  226 
orbicularis  oris,  277 

palpebrarum,  273 
palato-glossus,  300 
palato-^iharyugecu),  301 
palmaris  brevis,  225 

longus,  214 
pectincus,  246 
pectoralis  major,  196, 673 

minor,  197,  674 
peroMo-calcaneus  inttrmu^  259 
jferoHeo-ti^alis,  256 


l^IusCLES — contiawd, 
peroncus  brevis,  253 
jieroueus  longus,  252 

tcrtius,  252 
peroneus  acc/ssttriuSf  253 

quartua,  253 

quinti  digit  i,  253 
2>etrO'pfutn/Ntjtus,  299 
jthart/ifgo-niasioideus,  299 
plantaris,  256 

platysiiia  mynidcs,  278,  288 
l>opliteus,  256 
popliti'us  minor f  256 
pronator  nulii  quudnitus,  218 

radii  teres,  213 
psons  magnus,  240 

pa  mis f  242 
pter}'goid  external,  286 

iutcmal,  286 
pterygoideus  jnropritt*,  iSj 
ptrrygo-plMTyngeus  exUrnvK,  299 
pUrggo-spinofntSf  287 
pyramidalis  abdominis,  331 
pyrainidalis  nasi,  276 
pyriformis,  235 
quadratns  fcuioris,  236 

lumborum,  332 

menti,  280 
quadriceps  extensor  cruris,  242 
rudio-carpu9,  2 18 
recti  of  eye,  281 
rectus  abdouiiuis,  330,  674,  679 

capitis  antiirus  major,  303 

capitis  anticuH  minor,  304 

capitis  lateralis,  304 

capitis  posticus  major,  313 

capitis  iKMticus  minor,  313 

femoris,  242 
rectus  lateralis,  346 
retrahcns  auriculam,  271 
rhomftO'itiloideun,  2fyj 
rhonilioideus  major,  193 

minor,  193 
rhomhoideus  occipitalis,  194 
risorius,  278 
rotatores  dorsi,  311 
sacci  lachrymaJis,  273 
sacro^ttceygeus  anficus,  341 

posticus,  310 
sacro-luuilMiIiH,  309 
salpingo-pharyugeus,  301 
sartorius,  242,  ^i,  693 
scalenus  anticus,  302 

miHlius,  302 

posticus,  303 
semimembranosus,  238 
armispinalis  capitis,  310 
Hcmlspinalis  colli,  311 

dorsi,  312 
semitendiuosus,  238 
serratus  magnus,  260, 674 

posticus  inferior,  305 

posticus  superior,  305 
soleus,  2^4 
spfieno-pharyngcus,  299 
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MvwiE»^€onlln  i<«t/. 

UvrnXE^^-^/mtimm^ 

^^^^■1 

«pliiiicter  ftni,  extcmil  or  siip«rficifll» 

v«taiiilmi%l44 

^^■f 

339 

IFiJ«m'%34«            _ 

internal  nr  circakr,  339 

oris.  277 

'"  miliar,  27S 

vogioa%  3^^ 

Mt'JiCLEs  of  afadomeB,  323 

spinalis  cermets,  jio 

aetiand;  332 

^^^H] 

spinalis  ilorjii,  310 

*iHil,3J9 

si>Ienin»  capitis,  307                             , 

of  arm,  npfHr,  J07 

colli,  307 

actioiior^  211 

^^^M 

iUrnalU,  1 97 

auncnUr,  271 

^^H 

itetno-cleido-niii&tatd,  289^  671 

af  burk,  305 

I 

rtcrno-hyoid,  290 
3Urn(hxapalai\  aoo 

■c^n  oC  313 
cranio-Tcrtiibtml^  MrtMl 

^terao- thyroid,  291 

fctylo-glo^stis,  296 

M!liM<271 

stylodiyoiJ,  293 

^^^H 

MyUhkyoidtiii  alf.rr,  293 

MTtiOAllCi  27s 

^^^V 

stylo-plifliyngeils,  299 

femord,  aatttior,  240 

^^^B 

jmbaneonruf,  211 

letioo  <  24$ 

^^^1 

uttbcUyiufi,  198 

intemAl,  246 

^^^B 

sobcosUJ,  315 

•etidii<24S 

^^^1 

cubcrrinvtis,  245 

p»femor.2jl 

aibscaptiljuis,  205 

•etMi«r*2«» 

(^fbot^^i 

tpinfttor  radii  breTis,  221 

•etMmgC266 

longns,  2 1 S,  685 

of  foTHmil,  2tJ 

mipmclarituiaris,  290 

nctixmoC;  2319 

■ 

M^mtootdalu,  315 

fisirr.ii'*'''*' 

<>rkyi4  3^5»  269 

^^^1 

twmponl,  2S5 

■flttaatJjo 

^^^1 

tOMor  pdAti,  jot 

miilie*  of,  228 

^^H 

torw,  273 

iiflicail  tt»d  ttcd^  270 

^^^1 

TagiBie  femans,  235,  690 

ofhi^232 

^^H 

■rtiim  ft^  237 

^^B 

ptieeeaiarit,  204 

of  byoid  Utn^  290 

1 

frvoUeitr,  283 
Un9  m^ioTp  204,  674,  685 

minor,  204,  685 
thTn>-hyoid,  291 
Ubiidi*  antiru4,  250 

uuTwjnoMit  290         ^^ 
kimf  (OMf^littLV  34S 
of  ky^  tttttcfior,  350 

posticTW.  259 

extwiMl.  252 

^^H 

ttcttntiHJK,  260 

ESr:^^ 

^^H 

iihi^/iucutiifamim^*,  250 

^^H 

oflimKl^ver.  2j0h,26S 

^B 

tnuwrwrnUB  nbdomtntj,  52S 

vmr*  I9(\  266 

c^rricia,  310 

or]biikBiV|>^oli«r< 

trmii«T«r3o-spiiim]««,  310 

to1>l»<lfh«MMligi« 

of^aefti«a;is7 

jwind,  341,  3*3 

•fllp.«iidMiak.377 

li 

•flt]aitoC2&> 

1 

iMialc,390 

of  maitifiiti^  2lks 

1 

imM^jSj 

Mtk»<287 

1 

pm«r»  f9^mMm4.   54a, 

afMelc,siilatlor«2» 

1 

544 

•ctteMCJMj 

1 

mp«ins,  190,  682 

bt«nl  ana  p«l9fl 

■■ 

tn&ngakris  ntent^  2S0 

«ti«aoCiH 

rtmi,3is 

ctrnm^m 

tik»pi  ttOeMor  raliJIi,  216,  686 

m^kmO^sn 

MEiM.9«M«M^  ,96 

ofmWl^jBi 

ti;^^m^^ 

M!li0tt<  JOI 

•««>ru9iti««^»t 

af  fAliiitt  300 

«««t«»cxtenunbS43 

actioa^joc 
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MUhCLEs — wntinutd. 
of  perineam,  339 

action  ef,  343 
of  phaiynx,  297 

action  of,  301 
prevertebral,  303 
pronators  and  flexors,  213,  687 

action  of,  229 
of  shoulder,  202 

action  of,  207 
supinators  and  I'xtensors,  218 

action  of,  229 
suprahyoid,  292 
of  thigh,  238 ' 
of  thorax,  314 

action  of,  320 
of  thumb,  225 

action  of,  230 
of  tongue,  294 

action  of,  296 
of  trunk  and  upper  limb,  anterior, 
196 

{KMtcrior,  190 

action  of,  201 
subvertebral  (morphol.),  344 
ventro-lateral  (morphol.),  188,  266, 

345 
Musculo-cutaneouH  npn*e  of  ann,  609 

of  leg,  644 
Musculo* phrenic  artery,  400 
Musculo-spiral  nerve,  614,  686 
Afylo-glonuB  (fu^if,   a    mill,   the   jnw ; 

yXmvffo^  the  tongue)  miiKc/'*,  296 
Mylo-hyoid  artery,  379 
groove,  56 
muscle,  293 
nerve,  567 
ridge,  56 
Myoides.     Sec  Platyiimn. 
Myology  (/tvr,   a   muH<-le  ;    A^ar,   dis- 
course), 186 
Myotome  (/m,  a  musi-le ;  ri/uw,   I  di- 
vide), 188 
Myrtiform  (M^or,  a  myrtle-1)erry  ;  fur- 
via,  shape)  fossa,  48 


Karrm  (nostrils),  posterior,  62,  671 
Kasal  (fuuitf,  the  nose)  ai)erture,  anterior, 
59.668 

arteries,  372,  381,  383,  385 

bone,  54,  76 

ossification  of,  73 

crest,  49,  61 

duct,  48,  54,  60,  670 

foHSflp,  or  cavities,  67 

^iiglion,  562 

index,  83 

nerves.     See  Xkrveh. 

notch,  of  frontal  bon«*,  37 
of  upper  jaw,  48 

point,  80 

process,  47,  49 

spine  of  frontal  bone,  jj 


Nasal — continued, 

spine  of  palate  bone,  51 

of  upper  jaw,  48,  59,  668 
veins,  494 
Kasion,  80 

Naso-|Mdatine  nerve,  563 
Navicular  (navirula,  a  small    ship   or 
boat)  bone  of  foot,  121 

articulations  of,  178,  181 
homolo|prof,  134 
ossification  of,  125 
fofcsa,45 
Neck,  of  a  bone,  8 
Neck,  foscios  of,  288 

muscles,  anterior,  289 

lateral  and  prevertebiid,  302 
suTwrficial  anatomy  of,  671 
veins  of,  493 
Nekton's  line,  690 

Nek V EM,  Descriptive  Anatomy  of,  542 
abdominal,  of  iiio-hypogiistric,  623 
abducent,  570 
accessory,  spinal,  586 

obturator,  626 
alveolar,  560 
Arnold's,  582 

articular  of  ankle-joint,  640, 644 
of  elbow-joint,  609,  610,  613 
hip-joint,  625,  628,  633 
knee,  625,  628,  629,  639,  643 
shoulder-joint,  605,  607 
temporo-maxillanr  joint,  566 
wrist,  612,  613,  617 
auditory,  575 
auricular,  anterior,  566 
gre«t,  599.  673 
posterior,  572 
of  ])neumo-gastric,  582 
of  small  occipital,  600 
nuriculo-tempoimf,  566 
buccal  of  facial,  573 

of  inferior  maxillnry,  566 
cardiac,  lower,  656 
middle,  656 
of  pneumo-gastric,  583 
ui)i»er,  654 
carotid  of  glosM>-phar>'ng>'al,  578 

sympathetic,  653 
cavernous  of  itenis,  665 
cereliro-s]>inal,  542 
cervical,  divisions  of,  anterior,  597 
|»o«terior,  593 
seconil,  507 
HUiierficial,  599,  673 
cervico-facial,  573 
chorda  tympani,  567,  572 
ciliarj',  long,  1557 

short,  5?8 
circumflex,  607,  685 
i  coccygeal,  ilivisions  of,  antf^ior,  631 

posterior,  596 
I  communicaotes  noni,  589,  600 

I  of  Cotunnitts,  563 

I  crural,  antcrioT,  626 

(  of  g(eii\U>-crKn\«  ^'S 
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Nerves— roii/mueri. 

cutoneousi  of  abdomen,  620 
calcaneo-plantar,  640 
external,  of  arm,  609 

of  lumbar  plexus,  624 
muscolo-splral,  615 
gluteal,  635 
internal,  ot  arm,  607 
small,  609 
miiaculo-spiral,  614 
of  thigh,  027 
lateral,  619,  620,  621 
middle,  of  thish,  627 
of  obturator,  026 
palmar,  of  median,  C13 

of  ulnar,  610 
perforating,  636 
lK)sterior,  of  thigh,  635 
of  small  sciatic,  635,  636 
of  thorax,  anterior,  620 
lateral,  619 
dental,  superior,  560 
inferior,  567 
Ifsser  iv/erior,  567 
descendens  noui,  589 
diaphragmatic,  600,  662 
digastric,  573 

digital,  in  hand,  of  median,  613 
of  radial,  616 
of  ulnar,  612 
in  foot,  external  plantar,  642 
internal  plantar,  641 
mnsculo-cutaneouR,  644 
dorsal,  divisions  of,  anterior,  617 
l>osterior,  595 
first,  617 
of  clitoris,  638 
of  hand,  610 
last,  620 
of  penis,  637 
dorsi-lunibar,  621 
ethmoidal,  i>o8tcrior,  557 
facial,  ^70,  669 

of  mfraorbital,  561 
of  great  auricular,  599 
of  femoral  artory,  627 
of  femur,  627 
of  fibula,  640 

fibular  communicating,  643 
frontal,  556 
gastric,  586 
genital,  623 
genito-cruml,  623 
glos8o-phar}'ng<'al,  575 
gluteal,  inferior,  635 

sup<;rior,  635 
gustatory,  567 
haemorrhoidal,  inferior,  636 

sujM'rior,  665 
of  fourth  sacral,  631 
of  humerus,  609 
hypogastric,  623 
\iyVOg,\ossa\,  ^^1,672 
iliac,  622 


Nebves — continued, 
ilio-ingninal,  623 
incisor,  567 
inframaxillary,  573 
infraorbital,  559,  669 

of  facial,  573,  669 
infratrochlear,  557 
intercostal,  first,  619 

lower  or  abdominal,  620 

upper  or  iicctoral,  619 
intercosto-humeral,  619 
interosseous,  of  arm,  anterior,  613 
posterior,  616,  686 
of  foot,  645 
Jacobson's,  577 
labial,  of  inferior  dental,  567 

of  infraorbital,  561 
lachrymal,  555 
laryngeal,  external,  582 

inferior,  583 

internal,  583 

recurrent,  583 

superior,  582 
lingual,  of  fifth,  567,  671 

glosso-pbaryngnd,  578 

▼agus,  582 
lumbar,  divisions  of,  posterior,  596 
anterior,  621 

fifth,  630 
lumbo-inguinal,  623 
lumbo-sacral,  630 
malar,  of  facial,  573 

of  orbital,  560 
masseteric,  565 
mastoid,  599 
maxillary,  inferior,  564 

sui>erior,  5^9 
meilian,  612,  685,  687 
meningeal,  of  vagus,  582 
mental,  567 
muHCulo-cutancous  of  arm,  609 

left  644 
musculo-spiml,  614,  6K6 
mylo-hyoid,  567 
nasal,  556 

anterior  or  suiieriuul,  557 

of  infraorbital,  561 

inferior,  562 

of  superior  dental,  561 

upper,  562 

of  Vidian,  $63 
naso-palatine,  $63 
obturator,  625 

accessor}',  626 
occipital,  of  facial,  572 

great,  595.  66S 

small,  599 

thinl,  595 
oculomotor,  550 

external,  570 
oculo-nasal,  556 
o\sophageal,  585 
olfactory,  $49 
«^VvtKalmic,  555 
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ERVE8 — canlinucd. 
orbital,  560 
X)alatine,  C62 
palmar,  of  median,  613 

of  uluar,  610 
pa1])ebral,  561 
parotid,  566 
pars  intermedia,  570 
patellar,  of  int  saphenous,  63 1 
X>athetic,  552 
^lerineal,  636 

of  fourth  sacral,  631 
peroneal,  642 

communicating,  643 
lietrosal,  deep,  large,  ^64,  653 
small,  578,  65J 

superficial,  external,  572,  656 
large,  564,  572 
small,  569,  577 
pharyngeal  of  pncumo-gastric,  582 

of  glosso-pharyngeal,  578 

of  spheuo-palatiue ganglion,  564 

of  sympathetic,  654 
phrenic,  600,  605,  606 
plantar,  641 
pnenmo-gastric,  57S 
popliteal,  external,  642,  693 

internal,  639,  693 
portio  dura,  570 

intermetlia,  570 

mollis,  575 
pterygoid,  external,  566 

internal,  566 
pudendal,  inferior,  635 
pudic,  636 

pulmonary,  of  pneumo-gastric,  5S5 
radial,  615,  686 

of  radius,  613 
recurrent,  of  inferior  maxillar}',  565 

of  ophthalmic,  555 

of  superior  maxifiary,  559 

of  vagus,  582,  583 
renal,  668 

sacral,  diTisions  of,  anterior,  630 
posterior,  596 

fifth,  631 
sacral,  fourth,  631 
saphenous,  internal,  or  long,  629 

external,  or  short,  640 
sciatic,  great,  638,  691,  692 

small,  635,  692 
scrotal,  long,  636 
spermatic,  external,  623 
ipKen4h€thmoidal,  557 
spinaL    See  Nerves,  Spinal. 

accessoiy,  586,  673 
splanchnic,  great,  657 

small,  659 

smallest,  659 
stylo-hyoid,  S73 
suboccipital,  593,  597 
subscapular,  606 
supraacromial,  600 
supraclavicular,  600 
supramaxillaiy,  573 


NERVE8 — continued, 

supraorbital,  556,  668 
suprascapular,  605,  606 
suprasternal,  600 
supratrochlear  556,  66S 
temporal,  deep,  565 

of  facial,  573 

of  orbital,  560 

supi'Hicial,  567 
temiwro-facial,  573 

malar,  560 
thoracic,  anterior,  606 

IKwterior,  605,  606 
thyroid,  6j6 

of  tibia,  640 
tibial,  anterior,  644 

coimnuiiicatiiig,  640 

S posterior,  640 
litic,  578 
trifacial  or  trigeminal,  553 
trochlear,  552 
t\'nii)anic,  577 
of  ulna,  613 
ulnar,  610,  686 

collateral,  614 
vjgu».  578 
\  idian,  563 
of  "NVrisberg,  609 
NERVE8,  CitANiAL,  cUisMification  of,  542 
connection  with  eneephalon,  542 

feneral  distribution  of,  548 
i-st  pair,  or  olfact4>ry,  549 
second  jtair,  or  o])tic,  550 
third  |»air,  550 
fourth  inir,  552 
fifth  pair,  553 

ophthalmic,  555 

HUfierior  maxillary,  559 

inferior  maxillary,  564 
sixth  iiair,  570 
seventh  |«ir,  570 
eighth  iwir,  575 
ninth  {Hiir,  575 
tenth  ]iair,  578 
eleventh  ]tair,  586 
twelfth  pair,  587 
NERVh:.S  SiMXAi^  590 

divisions  of,  anterior,  597 

posterior,  593 
origins  of,  591,  684 
roots  of,  591 
Nerve**,     Sympathetic,    Descriptiv.- 
Anatomy  of,  650 
ganglia  of.'    *Sfr  GANni.ictN, 
gangliated  conls  of,  650 

cervical  part,  6c  I 

lumliar  part,  660 

sacral  part,  660 

thonuMc  jwrt,  657 
plexuses  of.     See  PiJUcrsKS. 
Nerves  of  alnlomen,  muscnUr,  648 
of  arm,  cutaneous,  646 

muscular,  211,  649 
of  back,  cutaiieouR,  646 

iiiUM!ular,  64S 
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Nerves— conifrw  ued. 
of  bladder,  665 
of  buttock,  cutaneous,  647 

muscular,  649 
of  eyelids  and  eyebrows,  cutaneous, 

646 
of  face,  cutaneous,  646 

muscular,  2S0,  647 
of  foot,  cutaneous,  647 

muscular,  265,  649,  650 
of  forearm,  cutaneous,  646 

muscular,  218,  224 
of  baud,  cutaneous,  646 

muscular,  229,  649 
of  bead,  cutaneous,  646 

muscular,  647 
of  beart,  583,  654,  656,  661 
of  bip,  muscular,  237,  649 
of  lar>nx,  582,  648 
of  leg,  cutaneous,  647 

muscular,  252,  253,  260,  649, 
650 
of  limb,  lower,  cutaneous,  647 

muscular,  649 
upper,  cutaneous,  646 

muscular,  649 
of  lips,  cutaneous,  646 
of  lungs,  585 
•f  muscles    of    mastication,    287, 

647 
of  muscles  ]>etween  trunk  and  u]>per 

limb,  196,  200,  648 
of  neck,  cutaneous,  646 

musculur,  288,  290,  292,   294, 
648 
of  nose,  cutaneous,  648 
of  (iiSO]>bagus,  585 
of  orbit,  luuscular,  283,  647 
of  palate,  muscular,  301,  648 
of  penis,  646,  665 
of  perineum,  cutaoeous,  646 

muscular,  342,  648 
of  pliarvnx,  299,  648 
of  scrotum,  646 
of  shoulder,  cutaneous,  646 

muscular,  207,  649 
•f  thigh,  cutaneous,  647 

lanscular,  240,  245,  248,  649 
of  thorax,  muscular,  320^  648 
of  tongue,  296,  648 
of  trunk,  cutaneous,  646 

muscular,  648 
of  uterus,  666 
of  vagina,  666 
of  vas  defeix»ns,  665 
of  vesicula  seminal  is,  665 
Nervi  molles,  655 

hinu-vertebi-ttles,  653 
I^urrus  ischiadicns  major,  638 
ischiadicus  minor,  635 
renalis  posterior,  659 
splaurhiiicus  supreums,  659 
vagus  (wandering  nerved,  578 
Neural  ^»«vpov,  a.  VLVi\\^\  VkXVLtkfc^^  ^iS.  ^s^x- 
tebr.v,  i\ 


Neural — contin  iied. 

canal,  10 

carity,  of  body,  3 

septum,  344  " 

spmes  of  vertebrsp,  10 
Ncuro-central  sntnre,  20 
Neurolo^    (ytvjpor,     a    nenre ;    kij 

discourse),  542 
Nipple,  position  of,  674 
Nose,  arteries  of,  372,  381,  383 

cavities  or  fonte  of,  67 

meatus  of,  47,  67 

muscles  of,  275 

septum  of,  67 

vems  of,  494,  498 
Notch  of  bone,  9 

clavicular,  26 

cotyloid,  107 

ethmoidal,  36 

interclavicular,  26 

intercondylar,  114 

iugular,  ^4 

lachrymal,  49 

nasal,  of  frontal  bone,  37 
of  upper  jaw,  48 

scapular,  87 

sciatic,  105,  107 

sigmoid,  56 

8pheno-]mlatine,  52 

supraorbital,  36,  59,  60^  667 

suprascapular,  88 

suprasternal,  27,  671 
Notches  of  vertebne,  10 
Nuclei  of  cranial  nerves,  544 

Obelion    {i0€\cua    ^a^,    the     agitti 

suture),  80 
Oblique  inguinal  hernia,  699 
Obliquus.    See  Muscles. 
Obturator  {pbttiro^  I  stop  up)  arter)-,  45 
relation  to  hernia,  455 
fascia,  336 
foramen,  104,  107 
membrane  or  ligament,  167 
muscles,  235,  237 
nerve,  625 

accessor}',  626 
vein,  522 
Occipital  {oa-iput,  tlie  back  of  the  hnc 
arter}',  372,  668,  672 
bone,  32 

artienlations  of,  32,  143 
ossification  ^f,  69 
crest,  external  and  internal,  33,  34 
emissary  vein,  $08 
foramen,  32,  66 
fossie,  33 
CToove,  40,  64 
lymphatics,  541 
nerve.     JScc  Nkuvks. 
point,  81 

protuberances,  33,  667 
sinus,  503,  505 
veins,  498 
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Occipitalis.     Sfc  Muhcles. 
Occipito-atlaiital  ligaments,  144 
Occipito-axial  ligaments,  144 
Occipito-frontal  aponenrotis,  270 
Occipito-frontalis  muscle,  270 
Occipito-mafftoid  suture,  57 
Oedpito-parietal  suture,  57 
0ccipitO'j>hf'rifngett8  imueU,  299 
Ocolo-motor  uenre,  550 

external,  570 
Oculo-naHal  nerve,  556 
Odontoid  (Mvs,  gen.  i96mos,  a  tooth ; 
fiBor,  shape)  li^ments,  144 

proce&s  of  the  axis,  12,  21,  23 
CEsophagus,  671,  682 
OSsophageal  arteries,  396,  431,  436 

nerves  and  plexus,  58^ 
(Esophagus,  foramen  for,  in  diaphragm, 

,   319 

lymphatics  of,  537 
Olecranon  («Xin|,  the  elbow ;  jvpdrot,  a   I 
helmet),  91,  686 
fossa  of,  90 

grooTo,  47,  66 
Olfactory  nerves,  549 
Olivary  eminence,  42,  66 
Omo^hroid  («^5,  the  shoulder;   hyoUl 

bone)  muscle,  292,  672,  673 
Ophrvon  {f^s,  eyebrow),  80 
Ophthalmic  (i^tfaA/Aot,   an  eye)  arteiy, 

38?. 
ganglion,  557 

^rwe,  555 
veins,  jo6 
Opisthion  (}wlff$ufs,  hinder),  81 
Opisthotic    {lhr»ff$€P,  behind  ;   ch,  gen. 
in6s,  the  ear)  portion  of  temporal 
bone,  71 
Opponens.    Ser.  Muscles. 
Optic  foramen,  45,  6(\  66 

nerve  or  tract,  550 
Obicular  ligament,  155 
Obicularis.    »See  Muscles. 
Orbital  arch,  36 
ftrtenr,  377 

canals,  internal,  37, 47,  60,  66 
index,  Sx 
nerve,  560 

plate  of  ethmoid  bone,  46 
frontal  bone,  36,  54,  66 
process  of  palate  bone,  50,  51 
▼ein,  496 
Orbitoephcnoid,  71,  75 
Orbits  {oHn'ta,  a  circle),  59 
Ubcik  of,  284 
muscles  of,  sSi 
nenres  iiassing  into,  552 
0T|ipin8  and  textures,  i 
Origin  of  muscles,  187 

of  cranial  nerren,  544 
Orthognathous  (3p«^t,  upright ;  ypd$os,  a 

jaw)  skulls,  83 
Oscftlds,  119 

articulations  of,  178 
homology  of,  134 


Os  calcis — co)Ui,med, 

ossification  of,  135 

centrale,  133 

coxip  (the  bone  of  the  hip),  104 

innominatum,  104 

lingiue,  57 

magnum,  86,  134 

ossification  of,  102 

planum,  56 

pultis,  106 

homolo^  of,  129,  134 
ossification  of,  123 

unguis,  54 
Ossa  suprastemalia    (bones    above    the 

sternum),  27 
Ossa  suturarum,  j8 
Ossa  trirjuetra  (triangular  bones),  58 
Ossification,  7 

of  bones  of  head,  68 

of  pelvis,  and  lower  limb,  123 

of  upper  limb,  99 

of  rilts  and  sternum,  30 

of  vertebne,  20 
Osteology  {6ar4o¥,  a  bone ;  A^t),  7 
Otic     (o^,    Ar^f,    the    ear)    ganglion, 

Ovanan  artery,  444 
plexus,  517 
veins,  517 


Pacchionian  fossa;,  35,  65 
Palate  bone,  jjo,  76 

ossification  of,  73 
hard,  49,  Co,  62 
muscles  of  soft,  300 
plate  of  paUte  bone,  50^  67 
superior  maxilla,  49 
soft,  300 
Palatine  arteries,  371,  376,  380 
canal,  anterior,  49,  62 

|¥>sterior,  48,  51,  62,  671 
ncr>-es,  562 
spine,  51 
▼eins,  496,  498 
Palato-glossus  muscle,  300 
Palato-])har}'ngeus  muscle,  301 
Palm,  linos  of,  689 
Palmar  archos,  421,  427,  689 
fascia,  225,  689 
ligaments,  carpal,  160 
carpo-metacupal,  162 
metacarpal,  161 
nerves,  of  median,  613 
of  ulna,  610,  012 
Palmaris.     Str  Mu8<'LE8. 
Palpebral  arteries,  383 
fissure,  669 
nerves,  556,  561 
rein,  494,  496 
Pampiniform    ( pampinus^    a    tendril ; 

forma^  shape),  plexus,  517 
Pancreas,  l3rmphatioB  of,  534 
situation  of,  680^  684 
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Pancreatic  arteries,  43S 

plexus,  664 

veins,  526 
rancreatico-duodcual     arteries,     436, 
439 

pICXlM,  663 

Pannicuius  a(li()(Miu>,  189 

camosus,  189,  28S 
PApilla  lac'Iin'iiiHlis,  669 
Parvagiim,  57S 
l*arapophysis  {"rapdy  bt'.>ido ;  njiajthf/f^i^), 

.23' 

Parietal  artery*,  375 
bont',  34,  75 
ossiticatinii  of,  69 

euiineuL-c,  34,69 

emissary  vein,  50S 
fossa.  35 

foramen,  34 

lymphatic  glands,  539 
Parieto-maMnid  suture,  58 
Parieto-ocr'i|>ital  fissiirp,  iM>sition,  668 
Parotid  fascia,  285,  289 

gland,  669 

nerves,  566 

veins,  494,  47^ 
Pars  inU-niKHlia,  570 
Ponnnbilical  w/n,  526 
Patella  (a  dish  or  I'bite),  II5,  693 

li-ament  of,  173 
lateral,  174 

movfment  of,  on  femur,  176 

Ofvsitiratiou  iif,  124 
Pati'llar  jilcxus,  630 
Patheti«-  iiervf,  552 
Pfv.'tin«us  niu^il'-,  24^) 
PfLtorul  reja^n,  \j.>  i  i  ^1,  196 

lympluitk-  glai.K.  537 

nil^'e,  90 
Pectoralis  major  mu^l  ■,  196,  673 

minor.  197,  674 
Pedicles  of  vcrt»rbi.r-,  9 
Pelvic  fascia,  336 

^nnllc,  129 

index.  Ill 

plexus,  665 
Pulvic  aiid   tliorii-i.-  liinb<.  hoinoL^-*  lus 

bones  iii,  134 
Pflvis  <a  Uasin;.,  104.  loS 

articulations  of,  164 

axis  of,  109 

brim  or  inlet  of,  loS 

compared  with  >honld»r,  129 

differences  in  thi-  h*  xt>,  no 

dimensions  of,  m 

di&tinctive  chara.-ters  of,    in  man. 
Ill,  135 

fasciae  of,  336 

in  child,   124 

lower  or  tru-,  loS 

lymphatics  of,  ^31 

outlet  of,  loS 

position  of,  ioq 

upper  or  false.  loS 

veins  of,  522 


;   Penis,  dorsal  art^rry  ■:  f,  458 

.  nerve  of,  637 

I  vein  of,  522 

!  lymphatics  of.  531 

ntrn-e*  of,  646,  64$,  665 
>u>jien9<-trT  lipir-rn;  "f.  522 
Perfonin*  musrlTr  ••:  tuz^T>^  215 

Pi-rforating  2rt«^r:-.-*.     >"  Altil' 
outan^-ou'*  r.i- :-*■-.  636 

PcrforatU"!  mu>:lf   •ff.i.ifs.  215 
I  .  I'ti-e^  262 

'   PericanliiJ  arteri-^.  40a  431 

Perimysium     xwtpi,      ai<j'.iiid : 
.  'muscle  ,  1S6 

■  Perineum    (vcps    a'r-nr:     num, 
I  situated),  fa^-ii '.-f.  334 

I  masole^  of.  35? 

!  in  femalt-.  343 

nen-e»  «.'f,  cu:ai,-*-u5-  646 
mi:-  '.fiar,  64s 
> UjH-rt'. 0  iiil   a ' ;  i    !•  J*  ■  ^.i :  li s 
I  ii.-my  of,  70- 

j   Perineal  artciy,  s u  ]  ►.■  rfic  laL  45". 
ti-.iiz'iver^.  457 
i  fe'i'-w,  534 

nerve,  636 

of  fourth  v.icral.  631 
,    Pcriotic  {rtpt,  al-'Ut  :  oJf.  iiTOf, 
portion  of  trmi^rai  Ume, 

■  Peristeum  {wtpi  nl-  -ut  :  ooTf  jr.  a 
.   Peroneal  {wtpoyri.   ihe  pin  of  j 

th*»  fibula    ar:tT>.-<.  479,  ^ 
U-ne,  117 
nerve.  642 
\  Veins,  521 

P*»roucu*.     .S^ :  M  r  > •  l  ^ " . 
Pe-  an-erini!-,  571 
;    Petro-iiiii-t' -M  i-.^rti-.:i  ...f 
70.  75 

Petrosal  ni-ive.-. 
>iQU'»t"',  505 
Petrous  wrrpa,  a  Pvk  . 

|H'nionofth»Tem:-'r.ir.-'in'. 
Phuiaugi-s  (^0X07^.  .1  ra!:k  •  :  >«^ 
tin^'-r-.  gS 
artiouL:.  ■:  «.  ..f.  163 
I  cutAue^'U>  Ii;rJi"*'iit  '-'f, 

osaificati.  L  of.  102 
i  .-ft-^-s  123 

:  .-.rti'^ulati'-n  -.f.  1S4 

.--iM'.Mtii'i;  of.  125 
rii..:y;i- j1  sx-.f-zy,  375 
L-rrves.     :?••  NFKvrs. 
p!?xu<.  57^,  5^2 
V.  in*.  499 

P'l  .1,  .    -h^-ni tLsfo ■  I*  -r.k  . , .  tiM-I^,  20t 

Pharjnx  .^apvy^  .671,  mus4.K-^ 

nerv.-i  of,  64S 
FLr'.i.i  -   C^*".  tlic  diApLiagm  x 

inlVrior.  445 

-up»  nor.  400 
ganglioi:,  602,  662 


:«:-:iipci 
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Phrenic — wniinued, 

nen-e,  600 

ploxus,  662 

veins,  518 

Pift  mater,  lyiuphatics  ot,  541 

raiars  of  abdominal  ring,  325 

fauces,  3cx> 
Pisiform  {plsumf  a  pea ;  forma^  shape) 
Iwne,  96,  133,  681 
articulation  of,  160 
ossification  of,  102 
Pituitary    {inlniUXy   phlegm    or  raucus) 

fossa,  42 
Pivot-joint,  138 
Plagiocephaly  (irXct/cor,  oblique  ;  icc^oAii, 

head),  84 
Plane,  mesial,  5 

Plantar  {plantar  the  sole  of  the  foot)  ar- 
teries.    Sec  Artery. 
fn.Mcia,  260 
muscli'H,  262 
nerves,  641 
Plantaris  muscle,  256 
Plate,  cribriform,  46,  47 

orbital  of  fruutul  bone,  36,  64 

of  ethmoid,  46 
palate,  of  palate  bone,  50,  67 

of  superior  maxilla,  49 
l)terygoid,   internal    and    external, 

45.  71 
t}nu|Kinic,  40,  71 

vertical  of  ethmoid,  45,  46,  72,  75 
of  palate  bone,  50 
Platyrhine   (tAoWj,    broad ;    ^If,  ^ii'<Jj, 

nose)  skulls,  83 
Ilatysma  myoides   {•K\ir\f<rtta^  a  plate, 
from  "wXarifvttf   I  extiMid  ;  ySn,  w 
muscle  ;  «75of,  shaiH;),  278,  288 
Pleura,  extent  of,  675,  682 
Plexus,  subperitoneul  art<?rial,  448 

subpleural  mediastinal,  400 
Plbxi'sks  of  nerves,  aortic,  664 
brachial,  603,  672 
cardiac,  661 
carotid,  653 
cavernous,  653 
cervical,  598 

posterior,  595 
coccygeal,  631 
creliac,  663 
coronary,  of  heart,  661 

of  stomach,  6(53 
cystic,  663 
dental  inferior,  567 

suiKjrior,  561 
diaphragmatic,  662 
epigiistric,  662 
gauglioformis,  579 
gangliosus,  665 
gastro-epiploic,  663,  664 
hoBmorrhoidal,  665 
hepatic,  663 
hypogastric,  664 
inferior,  665 
inlraorbital,  561 
VOL.  I. 


intermesenteric,  664 

lumliar,  621 

mesenteric,  inferior,  664 
superior,  664 

re.soi)hageal,  585 

pancreatic,  664 

pancrcatico-duodenal,  663 

imtcllar,  630 

l)elvic,  665 

pharyngeal,  578,  582 

phrenic,  662 

prevertebral,  651 

prostatic,  665 

]mlmonary,  585 

I)yloric,  663 

renal,  663 

sacral,  631 

solar,  662 

Hiwrmatic,  663 

Mj)Ionic,  663 

MUprareuttl,  662 

tympanic.  577 

vaginal,  666 

vesical,  665 
Plfxusi-^*  of  veins,  basilar,  505 

choroid,  501 

hicmorriioidal,  524 

ovarian,  517 

pampiniform,  517 

I)n)statie,  524 

pterygoid,  496 

spermatic,  517 

uterine,  524 

vaginal,  524 

ve,sical,  524 
Plica  semilunaris,  669 
Pneumo-gastric     (iryci^/twv,    the     lung 
ywrrfipf  the  stomach)  nerve,  578 
Point,  alveolar,  80 

auricular,  81 

musal,  80 

occipital,  8f 

spinal,  or  subnasal,  80 

supraorbital,  80 
Pomuni  Adami,  671 
Popliteal  artery,  474,  693,  695 

line,  116 

lymphatic  glands,  529,  694 

nerves.     See  Neuvk-s. 

space,  240 

surfjice,  of  femur,  114 

vein,  521 
Poplitcus.     *SV«  ^IrscLEs. 
Portal  vein,  524 
Portio  dura,  570 
mollis,  575 
Postnxial  (juMt,  behind  ;  <rrw)  borders  of 

limbs,  131 
Postglenoid  iirocess,  39 
Postsphcnoiu,  71 
Poupart's  ligament,  324,  691 
Preaortic  plexus, 

Preaxial  ( wrce,  before ;  axis)  bordtn  of 
limbs,  131 
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Badial  artery,  433,  688 
varieties  of,  426 

nerve,  615,  686 

vein,  508,  510 
Radio-cariial  articulation,  158 
liiulio-carpus  vitisde^  2 18 
Hod io- ulnar  articulations,  155 
BwlioH  (a  ray,  or  the  spoke  of  a  wheel), 
93.687 

homology  of,  131,  134 

movement  of  ou  ulna,  156 

nerve  of,  613 

ocisificution  of,  loi 
Bamus  (a  bniucli :  pi.  rami)  of  ischium, 
106 

of  lower  jaw,  56 

of  pubic  bone,  106 

cer\'icali.s  princeps  (art.),  373 

descendens  noni  (nerve),  589 
Bami  communicantes  noni  (nerve),  600 
Kauiue    (m//a,   a  frog,   also  a  swelling 
under  the  tongue)   artery,   369, 
670 

vein,  500,  670 
Receptaculuin  chyli,  527 
Kccto-vesical  fa.scia,  336,  707 
Bectum,  ligament  of,  338 

h-mphatics  of,  532 
Bcctus.  Sef  MusCLK-s. 
Becurrent  arteries.     Sec  Artkrv. 

nerve«.    ike  Nerves. 
Begion,  epigastric,  678 

gluteal,  690 

hyo-meutul,  671 

hyo-stcmal,  671 

hy|K)choudriac,  678 

hy|>ogastric,  678 

iliuc,  678 

infrahyoid,  671 

inguinal,  678 

lumbar,  678 

pubic,  678 

submaxillary,  671 

suprahyoid,  671 

umbilical,  678 
Benal  {ren^  the  kidney)  arterj',  443 

ganglia,  663 

plexus,  663 

vein,  518 
Ikcspiration,  movements  of,  330 
Ketinacula  (ix'straining  bands)  of  tendons, 

189 
BctraheuH  auriculam  muscle,  271 
Bhomboid  {^fifios,  a  rhomb ;  f28or,  sliapc) 

lipiment,  152 
Bhomboideus.     S^  Muscles. 
Bibs,  27,  674,  682 

articulations  of,  146 

cartilagi;s  of,  29 

ossiGcation  of,  30 

movements  of,  148 
Bidge  of  bone,  8 

gluteal,  114 

mylo-hyoid,  56 

I>ectoral,  89 


Bidge — eoiUinucd, 

superciliary,  36,  667 
nidges,  supracondylar,  90,  685 
Kima  glottidis,  671 

King,  abdominal,  external  or  superficial, 
325,  679,  696 
internal  or  deep,  333,  679,  696 

crural  or  femoral,  333,  603 
Bisorius  {ridfo,  I  laugh)  muscle,  278 
liolando,  furrow  of,  position,  668 
Bostrum  (a  beak)  of  sphenoid  bone,  43 
Botation,  139 
KotatorcM  dursi,  311 
Itotula  (diuu  of  rota,  a  wheel),  115 


Sac,  lachrymal,  670 
Sacral  arteries,  middle,  448 
lateral,  461 
canal,  17 
comua,  15 
foramina,  15,  16 
lymphatic  glands,  531 
nerves,  divisions  of,  anterior,  630 
iK>st«*rior,  596 
fourth  and  fifth,  631 
plexus,  631 
veins,  lateral,  522 
middle,  19 
Sacro-coccygeal  articulation,  165 
SacrO'Coccj/ffeus  jHoticus  muxU,  310 
Sacro-iliac  articulation,  166 
Sai-ro-lumbalis  muscle,  309 
Saoro-sciatic  foramina,  167 

ligaments,  166 
Sacro- vertebral  angle,  18 

articulation,  164 
Sacrum  {os  »icrum\  9,  15 
articulations  of,  164 
o.sssitication  of,  21 
varieties  of,  17 
Sagittal  (swjiUfit  an  arrow)  suture,  57 
Sarpingo-pharyngeus(<ra\iri7|,  a  trumjK^t 
9<^iry|,   the  pliarynx)  muscle, 
301 
Saplienous  (<ra^i^f,    manifest)  nerves. 
Sec  Neuvkh. 
oix'ning,  231,  691 
veins.    Src  Veins. 
Sartorius  (srwiur,  a  tailor)  muscle,  242, 

691,  693 
Scalene  tul)orcle,  29 
Scalenus  (tncoAiii^f,  with  unequal  sides) 

muscles,  302 
Scalp,  lymphatics  of,  541 
Scaplioceplialy  C<rifa^,  a  boat ;  m^oA^, 

head),  84 
Scaphoid  (<rjccJ^,  a  skiff  or  boat ;  ffJor, 
sha]>e)  bone  of  foot,  12 1 
l>one  of  hand,  9$,  688 
homology  of,  133,  134 
Scapula,  86,  681 

compared  with  ilium,  129,  135 


no 
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ligaments  of,  153 

ossification  of,  97 
Scapular  artery,  dorsal,  406 

posterior,  398 

notch,  87 
Scapulo-clavicnlar  articulation,  152 
Scarpa's  foramina,  49 

triangle,  242,  A67,  691 
Schindylesis  {<rxM\€w,  I  split),  138 
Sciatic    {Urxlov,  the    liip)    artery,  459, 

nerve,  great,  638,  691,  692 

small,  635,  692 
notches,  105,  107 
veins,  522 
Sclerotome    (ffic\rip6s,    hard ;    r4/iyu,    1 

cut),  188 
Scrotal  hernia,  699 

nerves,  long,  636 
Scrotum  (a  hide),  lymphatics  of,  531 

nerves  of,  646 
Segmentation  of  muscles,  188 
Segmented  character  of  body,  3 
Segments,  vertebral,  5 
Sella  Turcica  (Turkish  saddle),  42,  66 
Semilunar  bone,  95 

homology  of,  133,  134 
bone,  ossification  of,  102 
fascia,  208,  687 
fibro-carttlages  of  knee,  1 73 
ganglia  of  sympathetic,  602 
Semimembranosus  muscle,  238 
Seraispinalis  muscle,  313 
Semitendinosu:^  muscle,  238 
Sense  cai^sules  or  ciivities,  78 
Septa,  neural,  ha.^mal,  and  lateral,  344 
intermuscular,  of  arm,  207,  685,  686 
foot,  261 
forearm,  212 
lug,  249 
thigh,  232 
Septum  (a  partition,  from  st^juo,  I  hod^'o 
in),  crural,  703 
nasi,  67 
Serial  homology,  5 
Serrated  (soru^  a  saw)  suture,  137 
Serratus.     Sff  Muscles. 
Sesamoid    {a-fiaafioyf    a    kind    of    small 
grain  ;  cTSos,  shape)  Iwnes,  9,  187 
of  hand,  99,  163 
i*adial,  134 
of  foot,  123,  184 
ulnar,  133 
Sexual  didfereuccs  in  skull,  79 
in  femur,  1 14 
in  pelvis,  1 10 
in  sacrum,  17 
Sheath,  axillary,  289 
carotid,  289 

crural,  or  femoral,  232,  702 
of  rectus  muscle,  327 
Shin-\Yone,  ii^ 
Shoulder,  attVcvvVaWow  o\,  \^'>, 


Shoulder — continued, 

fascia  of,  202 

ligaments  of,  153 

muscles  of,  202 

nerves  of,  cutaneoua,  646 

moscolar,  J07,  649 

superficial  anatomy  o(^  6S4 
Sigmoid  (C,  a  form  of  the  letter  9iy$ 
aigrtm;  «2^s,  shape)  artery,  441 

cavity,  of  radius,  93 

cavities  of  ulna,  90 

notch,  lower  jaw,  56 
Sinus  (a  hollow)  of  aorta,  353 

basilar,  505 

of  bone,  8 

cavernous,  503 
nerves  in,  552 

circular,  504 

coronarv,  of  heart,  489 

frontal,"  37,  67,  68,  70 

intercavernous,  505 

of  jugular  vein,  499 

lateral,  503,  505,  6iS8 

longitudinal,  inferior,  505 

longitudinal,  superior,  505,  668 

maxillary,  50,  67,  68 

occipital,  503,  505 

petlis,  179 

l)etrosid,  inferior,  499,  50$ 
superior,  505 

jkUrO'Squauwus,  505 

of  portal  vein,  525 

straight,  503 

teutorii,  503 

ti-ausvfi-se,  505 
Sinuses,  air,  in  bones  of  head,  67 

etlnnoidal,  46,  68 

frontal,  37,  67,  68,  70 

N])lieur)idal,  42,  68 

of  Valsalva,  353 

venous,  of  cmnium,  502 
Skeleton  (o^kc'AAw,  I  dry),  2,  7 

adaptt^d  to  ei-eot  attitude,  135 
Ski'LL,  anterior  region  of,  5S 

as  a  whole,  57 

ba>>e  of,  external,  62 
iuternal,  66 

difference  from  animals,  74,  155 

diffei-ences  in  from  agf,  79 
i-ace,  80 
sex,  79 

external  surface,  58 

foniMi  of,  79 

im^gular,  84 

fossae  of,  66 

fn*oovcs  for  blood- ves-scl^^  in,  66 

homologies  of,  75 

interior  of,  64 

lateral  region  of,  61 

measurement  of,  80 

morphology  of,  74 

assih cation  of  bones  of,  68 

superior  region  of,  58 

'S.viVw^si  <sf  ^  C7 
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Soemmerring's  classification   of  cranial 

ncrveM,  542 
Solar  (jo/,  tho  san)  plexus,  662 
Soleus  {toleu,  a  sanual,  or  sole  of  a  shoo, 

also  a  sole  fisli)  luiiscle,  254 
Somatome    (o'wfta,    a    bodv;    rd/ufu,     I 

cut),  5 
Spermatic  artcr}%  444 

cord,  697 

fascia,  325,  698 

nt'iTe,  external,  623 

plexus  (nerves),  663 
(veins),  517 

veins,  517 
Sphenoid  {v^y,  a  wedge ;  9190$,  shape) 
bone,  42,  75 

ossification  of,  71 
Sphenoidal  crest,  43 

fissure,  45,  59,  66 

XK)sition  of  nerves  in,  552 

process  of  i>alate  bone,  50,  52 

septum,  42 

sinus,  68,  72 

spongy  bones,  43,  72 
Spheno-maxillary  fissure,  60,  62 

fossa,  62 
Spheno-]Nilatine  artery,  381 

foramen,  52,  62 

ganglion,  562 

notch,  52 
Spheno-))arietal  sinus,  504 

suture,  58 

vein,  498 
Sphmo-pJtarifiujeus  muscle ^  299 
Sphincter  {a^iyy^,  1  bind.      Sfc  Muh- 

spina  bifida,  22 

Spinal  accessory  ner\'e,  586,  673 
arteries.     S^e  Aktkuiks. 
furrow,  20,  681 
nerves.     .SVr  NliRVh>*. 
]K>int,  80 

veins,  515.     S^e  Veins. 
Sftinalis.     JScf  2i[i'scLEs. 
Spine.     Sec  Vertebral  Column. 
Spine  of  bone,  8. 
ethmoidal,  43 

of  ilium,  anterior  and  ])osterior,  105, 
690 
ischium,  105,  691 
nasal,  of  frontal  Done,  37 
of  jMilate  bone,  51 
of  upiKjr  jaw,  48,  59,  668 
neural,  10 
ludatine,  51 
peroneal,  120 
of  OS  pubis,  106,  679,  691 
scapula,  87,  681 
tibia,  115 
Spines,  mental,  56 

Spinous    processes    of    vertebne.      Sre 
Processes. 
of  sphenoid  bone,  44 
Splanchnic  nerves.    Sec  Kertks. 
ganglion,  657 


Spleen,  lymi)hatic8  of,  534 

situation  of,  682 
Splenic  artery,  438 

flexure  of  colon,  680. 

idexus,  663 ; 

vein,  526 
Splenius  muscle,  307 
Sfwug}'  bones,  ethmoidal,  47,  67 

inferior.  54,  67,  73,  76,  668 
sphenoidal,  43,  72 
Squamosals,  75 

S<|Uamous  {»iiuinutf  a  scale)  ])ortion  of 
temporal  bone,  38,  70,  76 

suture,  58,  136 
Si|uauio-zygomatic,  38,  70,  75 
Stapes  (a  stirrup),  76 
Stellate  ligament,  146 
Stenson,  duct  of,  669,  670 

foramina  of,  49 
Stephanion  {ari^vos,  a  crown),  81 
Sternal  arteries,  400 

furrow  or  groove,  27,  674 

lymidiatic  glands,  535 

nbs,  27 
Strnutlis  iiiuxcle,  197 
Stemo-clavicular  articulation,  151 
Stemo-cleido-mastoid  muscle,  290,  671 
Stemo-hyoid  mustde,  291 
Stcmo-mastoid  arteries,  367,  373 
Steruo-thyroid  muscle,  291 
Sternum  '{aripyoy,  the  breast  or  chest), 
26 

cleft,  27 

ligiimcnts  of,  148 

ossificati(m  of,  31 
Stomach,  i>o8ition  and  extent  of,  680 

lymphatics  of,  534 
Straight  sinus,  503 
Stylo-glossus  muscle,  296 
Stvlo-hyul.  71,  76 
Stylo-hyoid  li^nient,  57,  74,  76 
must-le,  293 
ner\e,  573 
Stiilo-lnjoidcus  altrr  muncle,  293 
Styloid  {trrvKos,  a  style  or  i)en  ;   tUoj, 
sha|)e)  process  of  fibula,  1x7 

of  radius,  94,  687 

of  temporal  lx)ne,  40,  63,  71,  76 

of  ulna,  92,  687 
Stylo-mastoid  artery,  375 

foramen,  40,  64 
Stylo-maxillary  ligament,  150,  285,  289 
Stylo-pharyngeus  muscle,  299 
Subacromial  bursa,  155 
SiOtnnconruit  muaclr^  21 1 
Subclavian  arter}',  387,  673 
branches  of,  392 
surreal  anatomy  of,  402 
vaneties  of,  357,  39 1 

vein,  512,  673 
Subclavius  muscle,  199 
Subcostal  angle,  30,  674 

groove,  28 

muscles,  31^ 
Subcrurcus  muscle,  245 
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Subcutaneous  fascise,  189 
Sublingual  artery,  369 

gland,  670 
Submaxillary  ganj^lion,  568 

lymphatic  glands,  540 

remon,  671 

salivary  gland,  67 1 

veins,  496 
Submental  arteiy,  371 

vein,  495 
Subnasal  point,  80 
Suboccipital  lymphatic  glands,  539 

nerve,  593,  597 
Subperitoneal  arterial  plexus,  447 
Subpubic  arch,  105 

fascia,  335 

ligament,  167 
Subscapular  arteries,  398,  406 

lymphatic  glands,  537 

nerves,  606 

vein,  512 
Subscapular  fossa,  86 

muscle,  205 
Subscapalo'Cajmilaria  muscUf  207 
Sulcus  of  bone,  8 

frontal,  37 
Superciliary  ridge,  36,  667 
Superficial  anatomy,  667 

of  the  abdomen,  677 

of  the  back,  681 

of  the  chest,  673 

of  the  head  and  neck,  667 

of  the  lower  limb,  690 

of  the  perineum,  705 

of  the  trunk,  673 

of  the  upper  limb,  684 
Superficial  fasciii,  189 
Supination  {suj^inu^f,  Ipng  on  the  back), 

156,  229 
Supinator  and  extensor  muscles,  21S 
Supinator.     ,So'.  Mi'sclks. 
Supraacroniial  artery,  39S 

nerve,  600 
SupracLivicular  fossa,  85,  673 

nerves,  600 
Sifpraclaricularis  inusclc^  290 
Supracondylar  lines  of  femur,  1 14 

process,  91,  412,  414 

rid^e  of  humerus,  90,  6S5 
Suprahyoid  muscles,  292 

region,  671 
Snpramaxillary  nerve,  575 
Supraoccipitil  bone,  33,  69,  75 
Supraorbit-al  artery,  383,  668 

foramen,  36,  59,  60,  667 

nerve,  556,  668 

notch.     Sec  Foramen. 

point,  80 

vein,  494 
Suprarenal  capsules,  lymphatics  of,  $32 

arteries,  443,  445 

plexus,  662 

vein,  518 
Suprascapular  artery,  396 

cartua^e  or  bone,  100 


Suprascapular— coii^niifrf. 
ligament,  153 
nerve,  605 
notch,  88 

vein,  498,  512,  672 
Supraspinatus  muscle,  204 
Supraspinous  artery,  398 
fossa,  87 
ligament,  142 
Suprasternal  artery,  398 
neiTC,  600 
notch,  27,  671 
Supratrochlear  foramen,  91 

nerve,  556,  668 
Sural  {mra,  the  calf )  arteries,  4 
Surgical  anatomy  of  arterifs, 
408 
brachial,  415 
carotid,  common,  365 
dorsal  of  foot,  487 
femoral,  473 
iliac,  common,  450 

external,  465 
lingual,  369 
l)eroneal,  487 
|>opliteal,  477 
radial,  430 
subclavian,  402 
tibial,  487 
ulnar,  429 
of  hernia,  femoral,  702 
inguinal,  696 
Suspensoiy  ligament  of  penis,  3 
Sustentaculum  tali   (the  siipiK. 

astrag-cilus),  119 
Sutures  (.v»///M/,  a  scam),  57,  r 
closure  of,  58 
coronal,  57 
forms  of,  137 
frontal,  2>'^,  58,  70 
fronto-parietal,  57 
frouto-tenii>oi-aL  81 
iuteri>arietal,  57^ 
lambdoid,  57,  667 
metopic,  38 
neuix)-central,  20 
occipito-mastoid,  57 
occipito-parietal,  57 
parietal-mastoid,  58 
sagittal,  57 
spheno-parietal,  58 
squamous,  58 
temi)oro-pariotal,  58 
Sylvius,  fissure  of,  position,  66J 
Symmetry  of  form,  5 
Symi)ath'etic  uei-ves,   650.     Stt 

SYMPATHETIC. 

Symphysis  (<rvv,  with,  togethei 
glow),  1 38 
of  lower  jaw,  56 
pubis,  106,  167 
Synarthrosis  (cruy,  with,  togeth* 

a  joint),  137 
Synchondrosis     (crw,    with, 
Xo»^pos,  cartilage),  13S 
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Si/nd^snW'ptuinjngeiis  ((rMcrfiof,  a  \\^- 

mcnt)  7/1  »!«•/«,  299 
f^ynostosis  (a^,  with,  together  ;  hvrio¥^ 

a  l>on«0»  84 
Synovml  biinw,  or  sheaths,  189 

iiieinhmiips  and  cavities,  138 

of  aiikh',  178 

of  atlas,  143,  144 

of  axis,  143,  144 

cnr])al,  160 

costo-central,  146 

costo-stenial,  147 

costo-traiisverse,  176 

of  I'll )OW -joint,  J  58 

of  licxors  of  fiugi'rs,  217 

of  hip,  170 

of  knee-joint,  174 

metacarpal,  161 

metatarsal,  183 

radio-carpal,  160 

radio-ulnar,  155,  156 

of  shoulder-joint,  155 

sterno-clavicular,  151 

tarsal,  180,  181,  182 

tarso- metatarsal,  183 

of   ten)iK>ro-maxillary  articulation, 
150 

tihio- fibular,  177 

of  vertcbiu*,  articulating,  141 
Systemic  arteries,  351 

veins,  488 


Tahlks  of  skull,  64 
Tabular  bones,  8 

portion  of  occipital  Iwm*,  33 
Talus  (a  di<0,  120.     »Sr/'  Astragalus. 
Tarsal  {larsus)  arter}',  485 

articulations  178 

ligaments  of  eyelids,  273,  670 
Tarso-metatarsal  articulations,  182 
Tarsus  {rap<r6sj  the  upper  surface  of  the 
foot),  119 

homologies  of,  1 33 

ligiiments  of,  178 

movements  of,  185 

ossification  of,  125 
Temporal  {frmjHU-tr,  the  temples)  arteries. 

tS*-r,  AkTKUY. 

Ixme,  38,  75 

ossitication  of,  70 

canal,  of  malar  bones,  53,  60 
CH'st.  36,  667 

foHcia,  285 

fosHB,  61 

line,  34,  62,  667 

lymphatics,  539 

muscle,  285 

nerves.     Scf  Nkiives. 

veins.    AVf  Vkixs. 
Tcini>oro-fiicial  nerve,  573 
Temporo-malar  nerve,  560 
Temporo-maxillary  articulation,  149,  668 

yein,  496,  499 


Temporo-parietal  suture,  58 
Tendo  Ackillis,  256 

oculi  or  |)ali>ebramm,  273,  670 
Teuilon,   centnil   or    cordiform,  of  dia- 
phragm, 319 

conjoinrd,  of  abdominal  muscle,  327 
Tenon,  capsule  or  fascia  of,  284 
Tensor.    tSrr.  MrscLKs. 
Teres.     S«w.  Mi'scLEs. 
Terms,  descriptive,  5 
Testis,  lymphatics  oii  532 
Tlienar  {04imp,  the  {wlm  of  tho  hand) 

prominence,  225,  689 
Thigh,  b<ine  of,  in 

fasciu-  of,  231 

muscles  of,  anterior,  240 
internal,  246 
posterior,  238 

ner^'es  of,  cutaneous,  647 
muscular,  649 

superficial  anatomy  of,  699 
Tlioracic  {thoniy)  aorta,  430 
I  arteries,  406 

axis,  40S 

duct.  527 

ganglia,  657 

nerves,     ike  X  K  u v  f>. 

veins,  512 
Thorax  (»«po^,  a  breast -idale),  26 

as  a  wliole,  29 

lymphatics  of,  535 

nmsirlcs  of,  314 
Tliumb,  arteries  of,  426 

muscles  of,  225 
Tliynius  gland,  lymphatics  of,  537 
Thyrohyals,  57,  76 
Thyro-liyoid  muscle,  291 

space,  671 
Thyroid  arterj*,  inferior,  396,  672 
superior,  367,  672 

axis,  395 

botly,  671 

cartilage,  671 

forami'u,  107 

ganglion,  656 

nerves,  656 

veins,  492,  500 
Tibia  (a  pip<'  or  llute,  from  its  snpposeil 
reseniblanee),  115,  694 

artery  of,  478 

honiolog\-  of,  132,  134 

ner\*e  of,  640 

ossification  of,  125 
Tibial  arteries.     Sre  Autkkv. 

nerves.     Sec  Nkuvks. 

veins,  521. 
Tibialis.     S*e  MrsrLE8. 
TibiO'fascitiH}*  (nificujt  tnusrle^  250 
Tibio-fibular  articulations,  177 
Toes,  Ixmes  of,  123,  125 

movements  of,  185 

transverse  ligament  of,  261 
Tongue,  arteries  of,  368 

IjTnphatics  of,  541 

niuscles  of,  295 
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Tongue — continued. 
nerves  of, 
veins  of,  5cx> 
Tonsil,  673 
Tonsillar  artery,  371 
Tonsillitic  nerve,  578 
Torcular  (a  wine  or  oil-press)  Herophili, 

34,  502, 505 
Trachea,  671,  682 
Tracheal  arteries,  396 
Traclielo-mastoid    (rpcixijAor,  the  neck, 

mastoid)  muscle,  310 
Tract,  optic,  550 
Transversalis  fascia,  333 

muscle.     See  Muscles. 
Transverse  arteries.     See  Artery. 
ligament.     See  Lkjamknt. 
processes  of  vertebrae,  10,  23 
sinus,  505 
Transverso-spinale^s,  310 
Transversus.     See  MuscLKS. 
Ti-apezium     {rpawtfiov,     a    geometrical 
figure,  Jim.  of  rpeiirc^a,  a  table  or 
boanlj,  96,  134,  688 
ossification  of,  102 
Trapezius  muscle,  190,  682 
Trapezoid  bone,  96,  133,  134 
ossification  of,  102 
ligament,  153 
line,  85 
Triangle  of  Hesselbach,  700 
&ar|>a's,  242,  467,  691 
Triangular  fascia,  325 

ligament  of  urethra,  335 
Triangularis.     Sec  Muscles. 
Triceps  (three-headed)  muscle,  210,  686 
TrifHcial  or  trigeminal  nerve,  552 
TrUicco-fjIossus  uiuxcJfy  296 
Trochanter  (Tpox<ivTT;p,  rpoxtdv^,  wor«ls 
implying  turning),  great,  112,  690 
small,  113 
Trochanteric  fossti,  112 
Trochlea  (Tpox*A(o,  a  pulley)  of  humerus, 
90 
of  oihit,  282,  669 
Trochlear  fossa,  37 
nerve,  552 

surface,  of  femur,  II4 
Tro<hlearis  muscle,  282 
Trunk,  artieulations  of,  139 
fascisB  of,  anterior,  196 
posterior,  190 
morphology  of,  344 
lymphatics  of,  531 
muscles  of,  alxlominal,  322 
dorsal,  305 
jM'rineal,  334 
thoiwue,  314 
morpholog}'  of,  344 
nerves  of,  cutaneous,  646 
muscular,  648 
suvcrticial  anatomy  of,  673 
TubcTcAc  ot  \>ow<?,  ^ 
adiWloT.  \\^ 


Tubercle— con/inwecf. 

conoid,  of  clavicle,  85 
of  femur,  112 
navicular  bone,  Iti 
oscalcis,  119 
quadratus,  112 
ribs,  28 

scaphoid  bone,  95 
tibia,  115 
zygoma,  39 
Tuberosity  of  bone,  8 
of  humerus,  89 
bicipital,  93 
of  femur,  114 
ischium,  106,  690 
OS  calcis,  119 
palate  bone,  51 
superior  maxillary  bone,  48 
tibia,  115 
Tunica  ahdmninaliSj  323 

vaginalis,  hernia  in,  699 
Turbinate  (coiled,  from  turbo,  a  wLi 
bones.     See  Spongy  bones, 
crest,  48,  51 
Tympanic  {tympanum^  the  drnm  of  t 
ear)  arteries,  375,  378 
bone,  70,  76 
nerve  and  plexus,  577 
plate,  4D,  71,  76 
ring,  70 
Tympanohyal,  71,  76 
Tympanum,  40 

Ulna  (iaXivi),  the  elbow),  91,  6S7 
!  coniimiTil  with  Ixmes  t»f  hg,  iji 

nerve  of,  613 
ossification  of,  102 
;    Ulnar  artery,  416,  688 
varieties  of  4IQ 
nerve,  610,  686,  688 

c<»llateral,  614 
veins,  509,  510 
Umbihcal  artery,  451 
'  hernia,  696 

region,  678 
'    rmbilicus,  332,  679 

Uncifonn  («/ic-»w,  a  hook  ;  forma,  sha: 
j  bone,  97,  102 

I    Tncinate    (imciis^    a    h«>ok)   process 

ethmoid  Ume,  46 
,    Tngunl  ( tfft(fHi.s\  u  nail)  phalanges,  qS.  k 
i    Urftcr  {oi/pdw^  I  pass  urine),  Ivmphat: 
of,  532 
I  terinc  artery,  454 

jilcxus  of  veins,  524 
.    Uterus  (womb),  lymphatics  df,  532 
'  ner\'es  of,  666 

U\'ula  (dim.  of  itrn\  300 
muscle  of,  301 


.  V.vc.iNAL  arterj',  453 
\  ^Jv^T.>a&V^R!rr<is\^  666 
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Vaginal — continued. 
ceHS  of  sphon 
of  tem}>oral  bone. 


process  of  sphenoid  bone,  4? 

of  temt>oral  bone,  40,  63 

Vamis  ncn'e,  574 


Valsalva,  sinuses  of,  353 
Vas  deferens,  artery  of,  452 

nenres  of,  665 
Voaa  aberrantia,  brachial,  408,  414,  427 

brevia  of  the  stomach,  arteries,  439 
veins,  526 
Vastus  muscle,  oxtemus,  243 

intemus,  244 
Veins,  pulmonary,  350 
Veixk,  Systemic,  Descriptive  Anatomy 
of,  488 

acroniio-tlioracic,  512 

alveolar,  497 

anastomotic,  of  Trolard,  501 

angular,  494 

ascending  lumbar,  512 

auricular  anterior,  496 
IK>sterior,  498 

axillary,  511 

left  or  small,  513 

right,  512 
basilar,  502 
basilic,  510,  685 
brachial,  511 
brachio-cephalic,  490 
bronchial,  514 
buccal,  494 
capsular,  S18 
cardiac,  488 
central  of  retina,  506 
cephalic,  510,  685 
of  cerebellum,  502 
of  cerebrum,  500 
cervical,  deep,  492 

transverse,  498 
choroid,  501 
ciliar>-,  507 

circumflex  iliac,  deep,  522 
superficial,  520 

of  shoulder,  512 
condylar  emissary,  508 

of  corpus  cavemosura,  522 

of  corpus  striatiun,  501 
coronary,  of  heart,  488,  489 

of  stomach,  526 
of  cranium,  500.    See  Sinuses, 
crico-thyroid,  500 
cystic,  526 
dental,  inferior,  498 

posterior,  497 
deep  cervical,  492 
of  diploe,  507 
dorsal,  spinal,  515 

of  penis,  522 

of  tongue,  500 
emissary,  508 
emulgent,  518 
epigastric,  522 

superiicial,  520,  678 
ethmoidal,  506 

YOfc.    I. 


Veins — cotUlnued, 

facial,  anterior,  493,  499 
Jeep,  494 
posterior,  496 
common,  494,  672 
transverse,  496 
femoral,  521 
frontal,  494,  668 

of  diploe,  507 
of  Galen,  501 
gastric,  526 
gastro-epiploic,  526 
gluteal,  522 
naemorrhoidal,  C24 
of  head  and  neck,  493 

heart,  488 
hepatic,  518 
iliac,  external,  522 

internal,  522 

common,  519 
ilio-lumbar,  519 
infraorbital,  498 
innominate,  490,  677 
intercostal,  498,  499 

superior,  493»  5>3 
jugular,  anterior,  498,  499,  672 

external,  498,  499,  673 

internal,  499,  672 

lN>sterior  external,  498 
juguUxfphaliCt  5 10 
labial,  494 
lachrymal,  506 
laryngeal,  492,  500 
lingual,  ^00 
of  lowe^iimb  (and  pelvis),  519 

deep,  521 

superficial,  519 
lumbar,  517 

ascending,  512,  517 
mammary,  internal,  493 
masseteric,  494 
mastoid  emissary,  508 
maxillary,  interioal  (posterior),  496 

anterior,  494 
median-basilic,  510,  686 

cephalic,  ^10,  686 
median,  509,  6iS8 

deep,  J09 
mediastinal,  491 
meningeal,  middle,  498 
mesenteric,  inferior,  526 

sui^erior,  526 
nasal,  494 
obturator,  522 
occipital,  498 
oesophageal,  513 

of  diploe,  507 

emissary,  ^cA 
ophthalmic,  506 
orbital,  496 
ovarian,  517 
palatine,  496,  498 
^lalpebral,  external,  496 

inferior,  494 

superior,  494 

3  0 
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Veins — coniimved, 
pancreatic,  J26 
parietal,  emissary,  50S 
parotid,  494,  496 
jMruinbiliecU,  526 
pericardial,  513 
peroneal,  521 
pharyngeal,  499 
phrenic,  518 
popliteal,  521 
portal,  524 

accessory,  526- 
profunda,  521 
pubic,  522 
pudic,  external,  520 

internal,  522 
pyloric,  526 
radial,  508,  687 
ranine,  500,  670 
renal,  518 
sacral,  lateral,  522 

middle,  519 
saphenous,  long,  or  internal,  519, 
691,  692,  693,  694,  696 

short,   or   external,   520,   693, 
694,696 
sciatic,  J22 
spermatic,  517 
spheno-palatine,  49S 
spinal,  51^  « 

anterior  longitudinal,  515 

posterior  longitudinal,  516 
of  spmal  cord,  516 
splenic,  526 

subclavian,  512,  67s     t 
submaxillary,  496 
submental,  494 
subscapular,  512 
supraorbital,  494 
suin-arenal,  518 
suprascapular,      498,     499,      512, 

tenipoi-al,  common,  496 

deen,  496 

niiJdle,  496 

sni>erficial,  496 

of  diploo,  507 
tcmi>oro-nmxillai  y,  496,  499 
thomcic,  alar,  51*2 

long  512 

superior,  512 
th5Tnic,  491 
thyroid,  superior,  500 

middle,  500,  672 

infei-ior,  492,  672 
tibial,  521 
transvci-se,  cervical,  498,  499,  512, 

tympanic,  496 
ulnar,  509,  687 
of  upi>er  limb,  508 
aeep,  511 

of  vev\c\)T«  V^>cA\^*\  VS 
verlc\)Ta\,  Af^z 


Veins — continued. 

vertebral,  anterior,  492 
posterior,  492 
Veins,  plexuses  of.    8^  Plexusbh. 
Velum  pendnlom  pakd,  300 
Vena  azjfpn  major,  512 
cava  inferior,  517,  681 

opening  in  diaphragm  for,  319 
varieties  of,  518 
superior,  490,  677 
varieties  of,  493 
hemiazy^ios,  513 
accessona,  514 
magna  Galeni,  502 
IK>rt8e,  524 
VenjE  comitea,  Jii,  521 
cordis  minima,  490 
Venesection,  caution  regarding^  416 
Venter  (beUy)  of  scapula,  86 
Ventro-latenl  muscle,  188,  266,  145 
Ventro-inguinal  (tnt//v,  the  belly,   t*i 

guen,  the  groin)  hernia,  700 
Vertebra  dentata,  12 

prominens,  12 
Vertebrjb  (vcrto,  I  turn),  9 
cervical,  10 
first,  II 
second,  12 
seventh,  12 
coccygeal,  17 
dorsal,  12 
fixed  or  united,  9 
general  characters  of,  9 
groups  of,  10 
homology  of,  22 
lumbar,  14 
moveable,  9 
number  of,  9 
ossification  of,  20 
sacral,  15 
thoracic,  12 
veins  of  boilies  of,  515 
Vertebral  aponeurosis,  306 
artery,  392,  672 
column,  9 

as  a  whole,  1 8 
articulations  of,  1 39 
in  child  and  in  adult,  135 
curves  of,  18 
movements  of,  143 
ossification  of,  20 
grooves,  19 
segments,  5 
vems,  492 
Vertebrate  homology,  $ 
theory  of  skull,  7$ 
tyjMj  of  organiziition.  2 
Vesical  arteries.     .S^-^  Artekv. 
li;,'ament.%  337 
plexus,  nerves,  665 
veins,  524 
Vesico-proatatic  arter>-,  452 
I   Vesicultt  seminalis,  norvi-s*  of.  665 
X^^'SiA'?.,     ?;<€,    A^HTKRiiia,    Veins,    sdJ 
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YidUn  artery,  381 

canal,  45,  62 

nerve,  563 
Yincala  acceasoria  tcudiuuni,  317 
Vinculum  subflavuni,  217 
Visceral  cavity  of  body,  3 
Vitreous  {vilruin,  glam)  taMe  of  skull,  64 
Volar   {voiOf  the  |mlm    of  the    hand) 

artery,  superticial,  424,  690 
Vomer  (a  ploughshare),  52,  75 

ossiiication  of,  73 
Vrolik,  on  ossification  of  temporal  bone, 
71 

Web  of  fingers,  689 

of  toes,  696 
Wharton's  duct,  670 
Willis,   classification  of  cranial  nerves, 

circle  of,  386 
Wilson's  muscify  342 


Wings  of  sphenoid  bone,  43,  44,  75 
Wormian  bones,  58,  70 
Wrisberg,  ganglion  of,  661 

nerve  of,  009 
Wrist,  articulation  of,  158 

movements  of,  163 

nerves  of,  612,  613,  617 

XiPHisTERNUM  i^i^s,  a  sword  ;  rripvw^ 
the  breast),  27 


Ztoapophyses  (fuy,  root  of  (ff^yyviu,  I 
yoke,  or  join  together ;  ajx^yns), 
10,  23 

Zygoma  (a  cross-bar  or  bolt,  from  root 
above  given),  39,  667 

Zygomatic  arch,  61 
fossa,  61,  62 

Zygomatici  muscles,  278 


END    OF   VOLUME   I. 
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College.     With  37  Woodcuts.     Fcap.  8vo,  2J. 

INTRODUCTION   TO   THE  STUDY   OF  OR- 
GANIC chemistry; 

The  Chemistry  of  Carbon  and  its  Compounds.  By  H.  E.  Armstrong, 
F.R.S.,  Sec.  Chem.  Soc.  2nd  Edition,  with  8  Woodcuts.  Small  8vo,  3/.  6./. 

CHEMICAL    NOTES     FOR    THE     LECTURE 

ROOM— ON   HEAT,    LAWS  OF  CHEMICAL  COMBINATION, 
AND    CHEMISTRY    OF    THE    NON-METALLIC    ELEMENTS. 
By  Thomas  Wood,  Ph.D.,  F.C.S.    Third  Edition.     Crown  8vo,  $/. 
NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  $/. 


PRACTICAL    CHEMISTRY; 

The  Principles  of  Qualitative  Analysis.     By  William  A.  Tildkn,  D.  Sc. 
Lond.  F.C.S.     Fcp.  8vo,  price  is.  (ki, 

INTRODUCTION    TO    THE    STUDY    OF    CHEMI- 
*■        CAL  PHILOSOPHY; 

The  Principles  of  Theoretical  and  Systematic  ChcmLslry.     By  the  same 

Author.     With  5  Woodcuts.    Small  8vo,  y.  6d. 
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ALS    OF    CHEMICAL    MEDICINE; 

Including  tlic  Ap[)licalion  of  Chemistry  to  Physioloj^*,  Pathol <-»gy.  Thera- 
peutics, Pharmacy,  Toxicology,  and  Hygiene.  Edited  by  J.  L.  W.  Tnii»i- 
ciiUM,  M.D.     Vols.  I.  and  II.,  price  1 4f.  each. 


^HE  ART  OF  ELECTRO-METALLURGY, 

Including  all  known  Processes  of  Electro- Deposit  ion.   Pv  G.  Gorf,  LL.I\, 
P.K.S.     With  Womlcuts  and  Diagrams.     Small  Svo,  6s. 


EXPERIMENTAL   CHEMISTRY 

For  Junior  Students.  By  J.  Emkrson  Reynolds,  M.D.,F.R.S.,  Prof«'«>r 
of  Chenli^try,  Univ.  of  Dublin.  Fcp.  Svo,  with  nnmcious  \V«>xlcu?5. 
Part  l.—Iniroduiiory,  ]>ricc  is.  ()ii.  Part  II.— AWz-JA-Az/c,  with  nn 
Ai)pcndix  on  Systematic  Testing  for  Acids,  price  2*.  6/. 
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ARTIFICIAL  MANURES, 

Their  Chemical  Selection  and  Scientific  Applications  to  Agriculture ;  a 
series  of  Lectures  given  at  the  Experimental  Farm,  Vincennes,  in  1867  and 
1874-75.  %  Georges  Ville.  Translated  and  edited  by  W.  Crcx)KES, 
F.R.S.,  V.P.C.S.    Second  Edition,  with  31  Illustrations.    8vo,  price  21s. 


INDUSTRIAL  CHEMISTRY; 

'*'  A  Manual  for  use  in  Technical  Colleges  or  Schools,  also  for  Manufacturers 
and  others,  based  on  a  Translation  of  Stohmann  and  Engler's  German 
Edition  of  Payen's  Pr/cis  <U  Chimie  IndustrielU.  Edited  and  supple- 
mented with  Chapters  on  the  Chemistry  of  the  Metals,  &c.,  by  B.  H. 
Paul,  Ph.D.     With  698^  Woodcuts.     Medium  Svo,  42/. 


piESSFS    ART    OF    PERFUMERY, 

And  Methods  of  obtaining  the  Odours  of  PlanU  ;  the  Growth  and  General 
Flower  Farm  System  of  raising  Fragrant  Herbs  ;  with  Instructions  for  the 
Manufacture  of  Perfumes  for  the  Handkerchief,  Scented  Powders,  Odorous 
Vinegars  and  Salts,  Snuff,  Dentifrices,  Cosmetics,  Perfumed  Soap,  &c.  To 
which  is  added  an  Appendix  on  Preparing  Artificial  Fiiiit  Essences,  &c. 
Fourth  Edition,  with  lOO  Woodcuts.    Square  crown  Svo,  2IJ. 
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DRANDE'S  DICTIONARY  OF  SCIENCE,  LITE- 

"     RATURE,  AND  ART; 

Comprising  the  Definitions  and  Derivations  of  the  Scientific  Terms  in 
general  use,  together  with  the  History  and  Descriptions  of  the  Scientific 
Principles  of  nearly  every  branch  of  Human  Knowledge.  Re-edited  by  the 
Rev.  Sir  G.  W.  Cox,  Bart.,  M.A.    3  vols,  medium  Svo,  63J. 


I    TIRE'S   DICTIONARY  OF  ARTS,   MANUFAC- 

TURES,  AND  MINES; 

Containing  a  clear  Exposition  of  their  Principles  and  Practice.  The  Seventh 
I  Edition,  completely  revised  and  greatly  enlarged  by  Robert    Hunt, 

I  F.R.S.,  Keeper  of  Mining  Records,  assisted  by  F.  W.  Rudler,  F.G.S. 

and  by  numerous  Contributors.     With  2,604  Woodcuts.     4  vols,  medium 

Svo,  price  7/.  7j. 


£LEMENTARY  TREATISE  ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Trans- 
lated and  edited  from  Ganot's  EUmettU  de  Physique  (with  the  Author's 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  Staff  Collie,  Sandhurst.  Tenth  Edition,  revised  and  enlarged, 
with  4  Coloured  Plates  and  844  Woodcuts.     Large  crown  Svo,  price  15/. 


WORKS  ON  MEDICINE,   SURGERY  ^e. 


TSJATURAL     PHILOSOPHY    FOR    GENERAL 

-*^^  READERS  AND  YOUNG  PERSONS; 

Being  a  Course  of  Physics  divested  of  Mathematical  Fonnulae,  and  ex- 
press in  the  language  of  daily  life.  Translated  from  Ganot's  Cours  de 
Physique  {ynWi  the  Author's  sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Fourth  Edition,  carefully  revised;  with  25  pages  of  New  Matter,  2 
Coloured  Plates,  and  471  Woodcuts.     Crown  8vo,  price  is.  (>d. 


ARNOXrS    ELEMENTS    OF     PHYSICS     OR 

^^    NATURAL  PHILOSOPHY. 

Seventh  Edition,  edited  by  A.  Bain,  LL.D.,  and  A.  S.Taylor,  M.D., 
F.R.S.     Crown  8vo,  Woodcuts,  lis,  6d, 

HEAT   A   MODE   OF  MOTION. 

By  John  Tyndall,  LL,D.,  D.C.L.,F.R.S.,  Professor  of  Natural  Philosophy 
in  the  Royal  Institution  of  Great  Britain.  Sixth  Edition  (Thirtccnih 
Thousand),  thoroughly  revised  and  enlarged;  with  Frontispiece  and  123 
Woodcuts.     Crown  8vo,  I2J. 

COUND. 

By  the  same  Author.  A  New  Edition,  being  the  Fourth,  thoroughly  revised, 
and  including  Recent  Researches.  Crown  8vo,  with  Woodcuts.    [/« the  Press. 

T  ECTURES   ON   LIGHT  delivered  in  America  in  1872 

and  1873.  ^y  t^c  same  Author,  Second  Edition,  with  Portrait  enpravcd 
on  Steel,  i  Lithographic  Plate,  and  59  Diagrams.  Crown  8vo,  price  7/.  6d. 

T  ESSONS     IN     ELECTRICITY    AT    THE    ROYAL 
^      INSTITUTION  OF  GREAT  BRITAIN,  1875-76. 

By  the  same  Author.     With  58  Woodcuts.     Crown  8vo,  2x.  6d. 

INJOTES    OF  A   COURSE   OF   SEVEN    LECTURES 

^^      ON     ELECTRICAL    PHENOMENA    AND    THEORIES.     By   the 
same  Author.     Crown  8vo,  price  is,  sewed,  or  is,  (h/.  cloth. 

>JOTES  OF  A  COURSE  OF  NINE  LECTURES  ON 

■'■^      LIGHT.     By  the  same  Author.     Crown  8vo,  is.  sewed,  or  l^.  6J.  cloth. 

■pRAGMENTS    OF  SCIENCE; 

•*■         A  Series  of  Detached  Essays,  Addresses,    and  Reviews.      By  the   same 
Autlior.     Sixth  Edition,  revised  and  augmented.     2  vols,  post  8vo,  i6j. 

■RESEARCHES     ON     THE    FLOATING    MATT1:K 
■•■^  OK  tup;  air  in  rki.ation  to  putrefaction  and  in- 
fection.    With  24  Woodcuts.     Crown  8vo,  7J.  6./. 


PEXT-BOOK  OF  PHYSICAL  OPTICS. 

By  R.  T.  Glazehrook,   M.A.,   Fellow  and  Lecturer  of  Trinity  ColIei:c, 
Cambridge.    Fcp.  8 vo,  Woodcuts.  [//i  f/:t /n:s. 


VIBRATORY  MOTION  AND  SOUND. 

By  J.  D.  Everett,  M.A.,  D.C.L.,  F.R.S.,  F.R.S.E.  ;  Vrr^fcssoT  i«f 
Natural  Philosophy  in  the  Queen's  College,  Belfast.  With  4S  WckxIcuIj 
and  4  Lithographic  Plates  of  Diagrams.    8vo,  j^rice  7s.  C</. 
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AHl    AND    RAIN; 


The  Beginnings  of  a  Chemical  Climatology.  By  Robert  Angus  Smith, 
Ph.D.,F.R.S.,F.C.S.  (General)  Inspector  of  Alkali  Works  for  the  Govern- 
ment    With  8  Illustrations.    8vo,  price  24J. 

'J^HE  CORRELATOtToF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.    8vo,  price  15J. 

A    SHORT  MANUAL  ON  HEAT  FOR  THE  USE 

OF  SCHOOLS  AND  SCIENCE  CLASSES.  By  the  Rev.  A.  Irving, 
B.  A.  and  B.Sc,  Second  Master  of  the  High  School,  Nottingham.  With 
33  Diagrams.    Small  8vo,  price  zr.  6d, 

T^HEORY  OF   HEAT. 

'*'  By  J.  Clerk  Maxwell,  M.A.,  LL.D.  Edin.,  F.R.SS.  L.  &  E.,  Professor 
of  Experimental  Physics  in  the  University  of  Cambrio^  With  41  Wood- 
cuts and  Diagrams.     Small  8vo,  price  3^.  6^. 

^THERMODYNAMICS. 

By  Richard  Wormell,  D.Sc,  M.A.,  Head-Master  of  the  Middle-Class 
Corporation  School,  London.  Edited  by  Professor  G.  C.  Foster, 
F.R.S.,  and  P.  Magnus,  B.Sc,  B. A.  With  41  Diagrams.  Fcp.  8vo, 
price  \s,  td. 

ELEMENTS  OF  ASTRONOMY. 

By  Robert  S.  Ball,  LL.D.,  F.R.S.,  Professor  of  Astronomy  in  the 
University  of  Dublin,  and  Royal  Astronomer  of  Ireland.  With  136  Figures 
and  Diagrams.     Small  8vo,  price  dr. 

OUTLINES   OF  astronomy. 

By  Sir  John  F.  W.  Hersciiel,  Bart,  K.H.,  &c,  Member  of  the  Insti- 
tute of  France.  Twelfth  Edition,  wth  9  Plates,  and  numerous  Diagrams. 
Square  crown  8vo,  price  izs, 

pELESTIAL  OBJECTS  FOR  COMMON  TELE. 

^^     SCOPES. 

By  the  Rev.  T.  W.  Webb,  M.A.  Fourth  Edition,  adapted  to  the  Present 
State  of  Sidereal  Science  ;  Map,  Plate,  Woodcuts.    Crown  8vo,  piicc  9J. 
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NEW  STAR  ATLAS, 

For  the  Library,  the  School,  and  the  Observatory,  in  Twelve  Circular  Maps 
(with  Two  Index  Plates).  Intended  as  a  Companion  to  '  Webb's  Celestial 
Objects  for  Common  Telescopes.'  With  a  Letterpress  Introduction  on  the 
Study  of  the  Stars,  illustrated  by  9  Diagrams.  By  Richard  A.  Proctor, 
B.A.,  Hon.  Sec  R.A.S.     Crown  8vo,  price  51. 

SUN:    RUL^T  IjGHT,     FIRE,     AND 

LIFE  OF  THE  PLANETARY  SYSTEM, 

By  Richard  A.  Proctor,  B.  A.     Third  Edition,  -revised  ;  with  9  Pbtes 

(7  coloured)  and  no  Figures  engraved  on  Wood.    Crown  8vo^  price  141. 
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'THE    MOON; 

Her  Motions,  Aspects,  Scenery,  and  Physical  Condition.  By  Rici 
A.  Proctor,  B.A.  With  Plates,  Charts,  Woodcuts,  and  Lunar  P 
graphs.     Crown  8vo,  lOj.  6</. 

QTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Sdc 
Researches.  By  the  same  Author.  Fourth  Edition,  revised  and  enlar 
with  14  Illustrations  (6  coloured).     Crown  8vo,  price  iQf.  (nL 

'PHE  ORBS  AROUND   US; 

A  Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Cor 
the  Sun  and  Coloured  Pairs  of  Suns.  By  the  same  Author.  Se< 
Edition,  with  Chart  and  4  Diagrams.    Crown  8vo,  price  ^s,  6d. 

'TRANSITS  OF  VENUS. 

A  Popular  Account  of  Past  and  Coming  Transits  from  the  First  Obsc 
by  Horrocks,  A.D.  1639,  to  the  Transit  of  A.D.  2012.    By  the  same  Aul 
Fourth  Edition,  with  20  Plates  (12  Coloured)  and  38  Woodcuts, 
price  8j.  6ii. 

CTUDIES  OF   VENUS-TRANSITS. 

An  Investigation  of  the  Circumstances  of  the  Transits  of  Venus  in  1874 
1882.  By  the  same  Author.  With  7  Diagrams  and  10  PLitesof  Figi 
8vo.  $s. 

]£SSAYS   ON  ASTRONOMY; 

A  Series  of  Papers  on  Planets  and  Meteors,  the  Sun  and  Sun-surroun* 
S|>acc,  Stai-s,  and  Star  Cloudlets ;  and  a  Dissertation  on  the  approad 
Transit  of  Venus.     By  the  same  Author.     Wilh  10  Plates  and  24  W* 

cuts.     Svo,  price  I2s. 

A    TREATISE   ON   THE   CYCLOID, 

And  on  all  forms  of  Cycloidal  Curves,  and  on  the  use  of  Cycloidal  Cu 
in  dealing;  with  the  Motions  of  Planets,  Comets,  &c.,  and  of  Matter  ] 
jccled  from  ihc  Sun.     By  the  same  Author.     Crown  Svo,  iolt.  6c/. 

LIGHT   SCIENCE  FOR  LEISURE   HOURS; 

A  Scries  of  Familiar  Essays  on  Scientific  Subjects,  Natural  Phenomena, 
By  the  same  Author.     First  and  Second  Series.     Crown  Svo,  7j.  6d,  a 

A      HANDBOOK     OF      PRACTICAL       TEL 

-^     GRAPHY. 

By  R.  S.  CULLEY,  Member  I nst.  C.E.,  Enginecr-in-chief  of  Telegraph 
the  Tobt  Office.  The  Seventh  Edition,  revised  and  enlarged  ;  with 
Woodcuts  and  18  Lithographic  Plates  of  Apparatus.     Svo,  price  iCs. 

nPEXT-BOOK  OF  TELEGRAPHY. 

r»y  W.    II.   PKEiXK,   C.E.,  Divisional  Engineer,   P.O.  Telegraplw.; 
J.    SlVI.^^KlGl^,  M.A.,  Superintendent  (Engineering  Department)  I 
Tclegrn]ihs.     Wilh  160  Figures  and  Diagrams  engraved  on  wood.     Si 
Svo,  y.  6</. 

^  TREATISE  ON  PHOTOGRAPHY. 

By  W.  De  \V I vi: LESLIE  Ar.NEY,  F.R.S.,  Captain  in  the  Corps  of  Kc 
Engineers,  late  Instructor  in  Chemistry  ar.d  I'holography,  School  of  >! 
tary  Fnginetrint:,  Cliatham.     With  105  Diogiams.     i-niall  Svo,    jj*.  t*; 
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^EXT-BOOK  OF  SYSTEMATIC  MINERALOGY. 

By  Hilary  Bauerman,  F.G.S.,  Associate  of  the  Royal  School  of  Mines. 
With  372  Woodcuts.     Small  8vo,  6/. 

IVfETALS,  THEIlTpi^OPERf^^^^     and  TREAT- 
MENT. 

By  Charles  Loudon  Bloxam,  Professor  of  Chemistry  in  King's  College, 
London.     With  10$  Figures  on  Wood.     Small  8vo,  price  3/.  td, 

J^ANUAL  OPlraLACTicAL  ASSAYING. 

By  John  Mitchell,  F.CS.  Fifth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  Assaying ;  including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re-written 
by  W.  Crookes,  F.K.S.,  with  188  Woodcuts.     8vo,  3IJ.  (id. 
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PRACTICAL  TREATISE  ON  METALLURGY, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl*s  Metallurgy^ 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3  vols. 
8vo,  price  4/.  19J. 

TREASU^lToFlibTANT^^  OR  POPULAR 

DICTIONARY   OF  THE  VEGETABLE   KINGDOM; 
With  which  is  incorporated  a  Glossary  of  Botanical  Terms.     Edited  by 
J.  LiNDLEV,  M.D.,  F.R.S.,  and  T.  Moore,  F.L.S.,  assisted  by  numerous 
Contributors.    With  20  Steel  Plates,  and  numerous  Woodcuts  from  Original 
Designs  by  W.  H.  Fitch.     2  Parts,  fcap.  8vo,  12s. 

LOUDON'S   ENCYCLOPiEDIA   OF   PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  the 
plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
t(y  Mrs.  Loudon.     8vo,  with  above  12,000  Woodcuts,  price  42/. 

HECAISNE  &  L^MAOUT'S  GENERAL  SYS- 

^^  TEM  OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY. 
Translated  from  the  French  by  Mrs.  Hooker.  The  Orders  arranged  after 
the  Method  followed  in  the  Universities  and  Schools  of  Great  Britain,  its 
Colonies,  America,  and  India,  with  Additions,  an  Appendix  on  the  Natural 
Method,  and  a  Synopsis  of  the  Orders,  by  J.  D.  Hooker,  C.B.,  F.R.S. 
With  Si  500  Woodcuts.     Imperial  8vo,  31/.  6</. 

XEXT-BOOK   OF   STRUCTURAL   AND    PHY- 

*      BIOLOGICAL  BOTANY. 

Wy  Professor  Orro  W.  ThomIu  Translated  and  edited  by  A.  W.  Ben- 
nett, M.A.,  B.  Sc,  F.L.S.,  Lecturer  on  Botany  at  St.  Thomas's  Hospital. 
With  Map  and  600  Woodcuts.     Small  8vo,  ds, 

PLEMEN  TARY^^BOTANY,      THEORETICAL 

-^       AND  PRACTICAL. 

A  Text-Book  designed  primarily  for  Students  of  Science  Classes  connected 
with  the  Science  and  Art  Department  of  the  Committee  of  Council  on 
Education.  By  H.  Edmonds,  B.Sc,  Lond.,  &c.  With  312  Woodcuts. 
Fcp.  8vo,  price  2J. 
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Abney's  Photography  .  .  .  14 
Althaus*s  Medical  Electricity  .  .  5 
Armstrong's  Organic  Chemistry  .  10 
Amotfs  Elements  of  Physics  .  .12 
Ashby^s  Notes  on  Physiology  .  .  3 
Bain  on  the  Emotions  and  Will      .     4 

on  Mental  and  Moral  Science      4 

on  the  Senses  and  Intellect     .     4 

Bain^s  Ix>gic 4 

Ball's  Text-book  of  Astronomy  .    . 
Bauerman's  Mineralogy . 
Bloxam  on  Metals      .        .        .     . 
Brande*s    Dictionary    of    Science, 

Literature,  and  Art . 
Buckton's  Physiological  Lectures    . 
Buirs  Hints  to  Mothers     .        .     . 

Management  of  Children 

Coats's  Text- Book  of  Pathology  . 
Cooke's  Tablets  of  Anat  and  Phys. 
Culley's  Handbook  of  Telegraphy  . 
Decaisne  and  Le  Maout's  Botany  . 
Dickinson  on  Diseases  of  the  Kidney 
Edmonds's  Elementary  Botany 
Erichsen    on    Concussion  of  the 
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Everett's  Vibratory    Motion    and 
Sound     

Ganot's  Natural  Philosophy       .     . 

Physics      .... 

Clarrod  on  Gout         .         .         .     . 

(i.iirod's  Malcria  Mcdica 

(Iln/eln»)i)k's  Optics  .         .     . 

Ciorc's  Klcctro-Mctallurj^y 

Gray's  Anatomy         .         .         .     . 

(Jrccnhow  on  Addison's  Diacai^e 

llronchitis 

Grove's     Correlation    of     Physical 
Forces 13 

Ilassall's  San  Kcmo  and  the  Western 
Riviera       .... 

Hcnsnian's  Anatomical  Outlines 

Ilerschel's  Outlines  of  Astronomy 
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Holmes's  Surgery 

Husband's  Examination  Questions . 

Irving's  Manual  of  Ileat    .         .     . 

Jago^  Inorganic  Chemistry     . 

Kerl's  Metallurgy       .  .     . 

Lewes's  History  of  Philosophy 

Limlley's  Treasury  of  Botany      .     . 

Little  on  Genu  Valgum 

Liveing  Diseases  of  the  Skin       .     . 

Treatment  of  ditto 

Leprosy  .         .         .     . 

Longmore  on  Gunshot  Injuries 
Loudon's  Encyclop.xdia  of  Plants    . 
Mackenzie  on  Laryngoscope  . 
Macnamara's  Ind.  Med.  Geography 
Marshall's  Outlines  of  Physiology  . 
Maxwell's  Theory  of  Heat  .     . 

Mill's  System  o{  lx>\^c   . 


Miller*s  Elements  of  Chemistry 

Inorganic  Chemistry      .     . 

Wintering  in  the  Riviera    . 

Mitchell's  Assaying 

Morehead  on  Disease  in  India    .     . 

Murchison  on  Continued  Fevers 

on  Diseases  of  the  Liver 

Odling's  Practical  Chemistry  . 

Owen  s  Experimental  Physiology    . 

■  Comparative  Anatomy  and 

Physiology  of  Vertebrata  . 

Paget's  Clinical  lectures  and  E<^says 

Sumical  Pathology     , 
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